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£ Following  are  the  translations  of  selected  articles  on 
noise-control  research  in  the  USSR  from  Giglv-nna  3  Sawi 
tarlya  (Hygiene  and  Saltation),  Ho  9,  Moscow,  Septem-  ‘ 
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53 »  60 -65,  70-73,  73-78,  79-31.  82-88,  94-98,  99-102, 
103-106,  106-no,  114,  115,  115-116,  and  1X6  respec- 
rively.] 
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institute1  of  Oeneral  and  Public  Hygiene  latent  "A*  N.  Sysin, 
'V  '••  '  Acadcjej  of  ■Medical;. Sciences  ISS^S’ 


•  Coordination  of  scientific  work  based  on  ar-ee ip r© cal 
Information  regaMing  the  research  in  progress  is  of  pri¬ 
mary  Importance  for  the  development  of  science  in  any'*  field 
of  knowledge,  it  is .particularly  Important' to  such  a  many- 
sided  ana  complex  problem  as  noise, -control,  which  still  has  . 
not  basil  sufficiently  developed,;-,  ,1a  developing  this  problem, 
a  collaboration  and  friendly  cooperation  of  specialists. 'In 
various  f  ields  are  necessary j  ••-  Public  health  and  clinical' 
physicians,  physiologists.,  -acoustics  physicists,  oivil  engi¬ 
neer's,  m  chine  designers,  architects  and  others. 

‘  -The  All-Union  Conference,. oh  the  Hygienic. .Problem  of 
Hoise  Control,  -organized  by  .the  -  Ministry  of  Public  Health, 

USSR,  . Hov.embbr  S2&--29,-  196?,  ws*,  to  a  .certain  extent,  a  turn- 
in*, ' point '  -  attracting  the  attention  of  hygienists  and  prac¬ 

ticing.  public  health  phyricians  to  theae. • important  problems. 
The  resolution  of  -  this  -  Conference,  along  with  prac  tical  tasks, 
mapped-  c  number  if-'' important  .-theoretical  goals  in  the  scien¬ 
tific  development  of  this  problem.  ,, 

■  In  .-iccordanea  with  th©  decisions'  of  .-the  .Conference, 
a  permanent  Committee  for  -Ho lie  Control  was  created  under 
the  Main  ft  at©  Public  Health  Inspection  -of  the  USSR,  which 
started  operating  in  the  second  ..half  pf  1958.  One  of  the 
immediate  tasks  of  the  committee •  for.  Iff© las.  Control  ( accord- . 
lng  to  Its-  work  regulations)  was'  to'  determine  the  basic;  . 
trends  of  researches  oh  the  problems  of  noises,  as  well  as 
to  coordinate  the  work  In; this  field  which  is  being  con-  ' 
.ducted  bj  the  public  health  .and  other  scientific  organize-  . 
tions,  The  urgency  .of  this  .-.problem,  was  especially,  evident 
because  in -the  last -2  decades  the  hygienists  did  but  very 
little  research  on  noise*  It  must  also  be  kept  in  mind  that 
numerous  researches  on  the  hygienic  study  of  industrial 
noise  which  were  conducted  during  the  pre-war  period  were 
concerned  alinost  exclusively  with  the  influence  of  noise  on 
the  hearing  organ,  while  the  problems  ‘  'of  the  influence  of 


1 


noise  on  the  nervous  system  remained  unstudied.  Meanwhile,  i 
the  studies  (by  '£•  A*  Of  lev,  2U  Shreder  and  others),  con-  | 
ducted  during  the  recent  years,  hfeve  shown  that  changes  in 
the  dynamics  of  the  higher  nervous  activity,  pathological  I 
shifts  in  the  cohAliidh  of  6  ar&ov  a  &  cUl  ar  system  resulting,  j 
from  a  prolonged  action  of  noise  develop  much  earlier  than  [ 
the  appearance  of  changes  in  the  hearing  acuity.  Consequent¬ 
ly,  the  study  of  the  Influence  of  industrial  noise  on  the  ; 
state  of  the  central  nervous  system  and  the  organism  as  a  M 
whole  should  represent  the  most  important  aspect  in  the  study 
of  this  problem.  '  !  j 

It  would  be  absolutely  wrong  to  Ignore  the  signif i-  \ 
canoe  of  former  studies  in  this  field  which  not  only  per¬ 
mitted  to  establish  the  nature  of  pathological  qhajigea  de-  ! 
velcplng  in  the  auditory  analyser  of  those  working  under  I 
the  conditions  of  the  influence  of  noise,  but  also  to  sub-  i 
stantlate  the  Provisional  Public  Health  Standards  for  the  i 
Abatement  of  Noise  in  Industry.  .  . 

From  the  hygienic  point  of  view  much  less  attention  ] 
has  been  given  to  the  study  of  street  noises,  particularly  ; 
the  problems  of  their  Influences  on  the  sanitary  conditions; 
of  the  life  and  the  health  of  the  population.  Almost  com-  j 
pletaly  unstudied  until  very  recently  war©  the  problems  of  j. 
the  influence  of  noises  of  relatively  low  intensity  on  the  j 
organism  which  affect  human  being  everyday  livi* 

lag  conditions  in  their  residences.  Under  these  circumstances 
the  science  of  hygiene  did  not  have  at  its  disposal  the  nec¬ 
essary  data  la  order  to  establish  hygienic  standards  -  the  j 
maximum  allowable  aevels  of  city  noise  and  of  noise  in  re-  j 
aidential  buildings.  At  the  same  time  the  absence  of  hy-  ; 
gienic  standardisation  in  this  respect  considerably  hinders 
the  development  and  the  carrying  out  of  practical  measures  ; 
of  technical  and  administrative  nature  for  the  lessening  of 
the  city  noises  and  for  the  improvement  of  the  soundproof-  ; 
ing  in  housing  construction. 

The  Committee  for  Noise  Control  recognised  that  the  ; 
basic  trend  in  studying  this  problem  should  be  the  clari-  | 
flection  of  the  influence  of  noise  on  the  organism  as  a  i 
whole  (the  state  of  the  central  nervous  system,  of  the  ; 
higher  nervous  activity,  of  the  autonomic  nervous  system  of 
the  regulation  of  the  functions  of  c&rdfcw&scul&r  systems 
etc.}  with  &  simultaneous  study  of  the  state  of  the  audi¬ 
tory  analyser.  For  a  hygienic  substantiation  of  p$rmis«* 

Bible  levels  of  noise  in  residential  buildings,  it  is 
necessary  to. conduct  research  work  on  the  effect  of  noises: 
of  low  intensity  on  the  human  organism,  which  in  turn  re-  j 
quires  the  development  of  appropriate  methods  and  the  or-  ; 
ganisation  of  work  In  laboratories  and  under  natural  con- 
tlons.™ — . . . . - . . - . -  - - . — - - — 


For 'is  .fcygii®d©  stand  jb^Sxfthtion  of  et  •'hol#es>  it  1» 

necessary/  along  with  the  study  of  noise : condition  .in  cities, 
to'  set  up  mass  and ' detailed  studies  ©f  a  psyehohyglenic' nature 
to  show  the  reaction  of  .the  population  to  city  noises  both  by 
means  ct /quest io nairas  and.  by  a  physiological  and 

hygienic  research.  In  studying'  industrial  noise ,  the  main 
attention  .should  be  concentrated  on  showing;  tM  Influence  of 
noises . of  various  nature  (fixed,  interrupted, ' pulsed  and 
others).  -These  materials  should  -serve  as  a  basis  for  defin¬ 
ing  more  accurately  the  Provisional  .Public  Health  Standards 
for  the  Abatement  of  Noise  in  Industry.  .A  simultaneous  study 
qI*  the  parameters  of  noise  from  indxvldual  sources  (lathes 
and  aggregates)  is  an  Important  problem  which  will  permit  to 
substantiate  the  msximtim  parmiesibls  levels  of  noise  in  new 
industrial  equipment#  •  p 

in  all  Instances/  iV is  of  paramount  importance  to 
study  the  Influence  of  noise  on  the  condition  of  cardiovascu¬ 
lar  system,  which  is  one  of  the  highest  in  the  morbidity 
among  the  population.  Such  a  study  requires  a  concrete  par¬ 
ti  ei  pat  ion  of  physiologists  and  clinicians,  who,  until  re¬ 
cently  did  not  concern  themselves  with  this  problem.  For 
tlJs  purpose/ the  Committee  has  established  contacts  with 
this  aonrop-iate  problem  committees  of  the  presidium  of  the  .  ... 
Academy  of  Medical  Sciences,  USSR  ( Problem . Committee  Nov ’1 
"physiology  and. pathology  of  higher  nervous  activity  j  Pro-, 
blem.  Committee ' No#  2  -  "basic  physiological  functions,  their 
nervous  and  humoral  regulation*  j  Problem.  Commit vee  No#  44  — 
"hvnertonic ' diabase ,  atherosclerosis  and  .coronary  ins.uffi-  • 
eiency**  and  other®)  and  re  quest  el.  them,  to  •  include  in  the  re¬ 
search  plans  which  are  coordinated  by  these  Committees  the 
nrobteias  of  the  influence  c.f.  noise  on  the  regulation  oi  the 
function  of  the  Cardiovascular  system  and  the  .  role  of  noise, 
stimulus  in  the  act 3 vl ty  of  the  nervous-,  sy stem.  ■  -.This  re- 
sulted  in  the  inclusion  of  the  above  problems  into  the  long-, 
term  plans  of  a  number  of  clinical  institutes  and  physiology 
departments/  which  may'  be'  considered  ©a  the  beginning  f  their 
participation  in.  the  solution  "of  this  important  ■hygienic  ? . 

^  The  Committee,  -has  also  'established'  -  contacts  with  in-,  > 

dividual  technical  research  institutes  studying  the  problems 
of  the  control  of  noise  of  various  type.  Representatives  .of 
scientific  and  designing  technical  Institutes  were  consist- 
entlT ‘ invited  to  the  meetings  of .the  Committee  au  which  . 
communications  and  reports  on  their  work, were  heard,  which 
has  played  an  important  role  in  establishing  contact  with 
these  institutes  and' facilitated  the  coordination  of  re-  ., 

fcearcu.  ^  r.eralt  of  the  •-  conducted  work,  information  was  .. 


hd  those 


obtained  r* gardiag  rea&ar© has  completed  1ft  I960 

planned  for. 1960  At.  49  organisation*  which  include  08  aedl 
cal  organisations  and  SI  technical  organisations- 


The  greatest  portion  of  medical  organizations  engaged 
In  the  study  ,  of  noise  problem  are,  m  it  should  be  expected;, 
institutes  of  hygiene  of  work  and  occupational  diseases  ( 13 
topics)  and  hygienic  institutes  and  research  laboratories  ; 
i(  14  topics )  •  Among  the  latter*  we  should  specifically  men¬ 
tion  the  Moscow  Research  Institute  for  Sanitation  and  Hygiene 
Iraeni  P.  P.  Erlsman  of  the  Public  Health  Ministry  RSFSR 
which  established  a  special  laboratory  and  is  conducting  re¬ 
search  in  the  field  of  noises  of  various  types  {industrial, 
city,  in  residences).  Of  the  Institutes  for  labor  protec¬ 
tion  of  the  VfsSPS  {All-Union  Central.  Council  of  trade 
Unions )?  only  the  Leningrad  Institute  for  Labor  Protection 
(LlOt)  alone  has  been  successfully  working  In  this  field  for 
a  number  of  years.  It  prepared  a  draft  of  the  Provisional  ■ 
Standards  for  the  Abatement  of  Moise  in  Industry  which  were 
approved  by  the  Main  State  Public  Health  Inspection  ~of  the 
USSR  in  1956.  faking  into  consideration  the  wide  occurrence 
and  a  high  level  of  noise  in  various  branches  of  industry,  j 
the  development  of  new  types  of  industry  and  the  Impending  . 
modernisation  of  industrial  equipment.  It  is  ala©  necessary: 
to  include  the  problems  of  silencing  noises  into  the  long¬ 
term  plane  of  subjects  of  other  institutes  for  labor  protec¬ 
tion  of  the  VTsSPS.  It  should  be  noted,  with  satisfaction 
that  research  on  noise  control  has  been  included  In  the  long¬ 
term  plan  of  the  Academy  of  Communal  Economy  Imeni  K.  D» 
Pamfilov.  fhis  scientific  institution  should  play  an  Im¬ 
portant  role  In  the  development  of  problems  of  reducing  city 
noises  (development  of  designs  of  new  noiseless  means  of 
city  transportation,  noiseless  street  coverings,  etc.) 

In  1959-60  a  total  of  91  topics  are  under  study, 
which  include  54  topics  at  the  medical  organisations  and  87 
topics  in  the  technical  organisations.  The  distribution  of 
topics  according  to  the  nature  of  problems  presented  in  a 


table  is  of  utmost  interest.  J 

As  it  is  seen  from  the  quoted  data,  an  important  plaice' 
in  the  topics  of  medical  organisations  come  to  be  occupied  j 
by  the  problems  of  the  influence  of  noise  on  the  card lovas-f 
cular  system  and  some  other  functions  and  systems  of  the  j 
organism  (16  out  of  54  topics),  which  should  be  evaluated  j 
as  a  positive  result  of  active  planning.  Let  us  mention  j 
some  of  these  topics.  (Thus,  the  Institute  of  (Therapy,  AMS 
USSR,  has  planned  a  topic  Blh©  significance  of  Noise  in  th4 
Development  of  Hypertonia”  which  was  started  in  1959  and  will 
be  completed  in  1961.  The  Department  of  Normal  Physiology  I 
of  the  Gor'kiy  Medical  Institute  has  planned  for  1969-1960  ; 
the  topic  BEffeet  of  Noise  on  the  Regulation  of.  the . Functions 
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'of  the  Cardiovascular  . ~ . . '  . . . 

The  Department  bf  Pathological  Physiology  of  the 

■Vinnitsa  Medical  institute  has  planned  the  topic  "Central  : 
Nervous  Mechanisms  of  Regulation  of  the  Cardiovascular 
System  under  the  Effect  of  Noise  on  the  Organism*  (experl-  I 
mental  studies  on  dogs  in  the  ease  of  different  functional  ; 
states  of  the'  higher  sections  of  the  central  nervous  system 
as  well  as  in  the  case  of  experimental  hypertonia ) .  It  has 
been  planned  further  In  cooperation  with  the  Department  of  ; 
Hygiene  to  conduct  observations  on  human®  under  industrial 
conditions  and  It  is  Intended  to  compare  the  peculiarities 
of  the  reactions  of  the  cardiovascular  system  with  the  re¬ 
search  data  on  the  electrical  activity  of  the  brain* 

The  topic  "Effect  of  Noise  on  the  Cardiovascular 
Component  of  the  Interoceptive  Reflexes'1  has  been  planned  ! 
for  1966-60  by  the  Department  of  Normal  Physiology  of  the  ■ 
Chita  Medical  Institute.  In  a  series  of  chronic  .experiments 
on  20  dogs  (operated  by  an  original  method)  a  study  will  be 
mad©  on  the  effect  of  overtones  and  dissonances  of  various 
frequency  and  strength  on  the  formation  of  the  quality  of 
eynoesrotid  reflexes  caused  by  the  stimulation  of  the  carotid 
sinus  dosed  according  to  strength.  Then,  against  the  back¬ 
ground  of  the  changes  in  the  intra sinus  pressure*  studies 
will  be  made  of  the  dynamics  of  the  electrocardiogram, 
changes  In  the  filling  of  the  internal  organs  with  blood 
and  fluctuations  of  the  temperature  of  cutaneous  coverings, 
muscles,  and  internal  organs. 

Of  the  researches  conducted  in  the  above  mention  di¬ 
rection  we  may  mention  the  topic  of  the  Usrai  nian  Institute 
of  the  Hygiene  of  Work  and  Occupational  Diseases  %  "Noise 
in  Testing  Diesel  Engines  and  Its  Unfavorable  Effect  on 
Certain  Functions  of  the  Organisms11* 

For  this  topic,  studies  in  the  changes  of  the  arterial 
pressure  of  workers  under  industrial  conditions,  and  in  vi¬ 
sual,  vestibular,  motor  and  sensory  chronaxy  have  been  planned 
along  with  audiomefcrJc  studies  of  the  adaptation  and  fatigue 
of  the  auditory  analyser. 

Very  Interesting  in  this  respect  is  a  work  of  the  - 
Institute  of  Hygiene  of  Work  and  Occupational  Diseases,  MH 
SSSR,  "Influence  of  Intensive  Noise  on  the  Functional 
State  of  the  Nervous  System"* 

It  is  obvious  that  It  is  impossible  to  present  in  a 
single  article  all  of  the  topics  on  the  problems "Which  in¬ 
terest  us.  We  should  note  the  work  of  the  Department  of  , 
Hygiene  of  Work  of  the  Leningrad  Institute  of  Advanced 
Training  for  Doctors  who  undertook  to  study  the  aftereffects 
of  a  prolonged  act  Ion  of  noise  on  workers  in  respect  to  its 
influence  on  general  morbidity* 


As  s.  positive  feature  ©I  •  the  topics  of  If  SO-  ©a  the 

study  of  industrial  -noises,  ms  should  mention  .the  .inclusion 
of  topics  on  the  combined  action  of  noise  aM.  .-vibrafe ion 
(Moscow  Research  institute  of  Sanitation  and  Hygiene  Imeni  - 
P»  P»  Erisman  of  the  fublic  Health  .Ministry,  ;ltSPSRi"': Department 
of  Hygiene  of. Work  with  &  clinic  for  occupational  diseases 
of  the  Leningrad  Medical  Institute  of -Sanitation  and  Hygiene 
and  -others)#  On  the  whole,  the  problems  of  -industrial  noise 
.are  occupying  the  first  place  in  the  total  number  of  topics, 
under  study  (see  table)  and  are -being  studied  chiefly  by 
institutes' ’and- departments  of  hygiene#  The  absence  of  re-  . 
-.search -on -Industrial  noise '-control  in  the  departmental  in¬ 
stitutes  of  technical  type  should  fee  considered  a  serious, 
deficiency.  A  joint  work -of  hygienists  with  research  en¬ 
gineers  in  a  number  of  technical  institutes  is  necessary 
and  will  substantia lly  influence  the  application  of  such  re¬ 
search  to  practical  use#  - 


Second  place  is  occupied  by  the  problems  of  noise  con¬ 
dition  in  the  cities.  They  are  being  studied  both  fey  the  in¬ 
stitutes  of  hygiene  and  the  departments  of  general  and  com¬ 
munal  hygiene  In  medical  institutes,  as  well  as  the  institutes 
of  the  Academy  of  Construction  and  Architecture,  USSR,  and 
by  other  scientific  technical  institutions# 

The  research  projects  conducted  at  the  Order  of  the 
Red  Banner  Automobile  and  Automobile  Engine  Central  Research 
Institute  (NAMX)  are  very  urgent.  In  1 9&r?  a  special  labora¬ 
tory  for  noise  silencing  was  created  in  this  Institute# 
the* institute  is  developing  mufflers  for  the  new  models  of 
engines  and  automobiles  planned  to  be  put  on  the  market 
within  the  next  2-5  years#  In  1959  work  was  completed  on 
£xnp ro ng  iisuf  f  for  tb,©  on.g5.nst  \ b, AS?*** 804  wtiiclv  i® 
in  powerful  trucks  producing  deafening  noise  and.  Causing  a 
fiVBB't  nuirX>or  of  compl&intis  from  till©  population*  Ap prop r i st © 
laboratories  should  be  established  in  automobile  and  auto¬ 
mobile  engine  plants.  It  is  necessary  to  develop  and  intro- 
dues  ^  e  method  for  the  study  of  noise  (and  vibration) 

of  engines,  particularly  in  .connection  with  the  preparation 
of  a  draft  of  the.  Provisional  Standards  for  a  Permissible 
Amount  of  Hoise  Created  by  Motor  Transport#  .  '  - 

a  positive  point  of  many  research  projects  on. study- 
ing  citv  noises  is  (along  with  the  measurement  of  noise  levels) 
the  Questioning  of  the  population  along  noisy  highways  (Moscow, 
Leningrad,  Lvov,  .Sverdlovsk,  Tashkent,  ; and  other  -cities). 

In  particular, -  the  Department  ol  Communal  Hygiene  of  ki 
Leningrad  Medical  Institute  ci  Sanitation  and  Hygiene  as 
planned  for  1960-19bl  a  big  research  project  on  the  effect 
of  the  urban  transport  noises  upon  tb®  health  ®^h«0p£gg~ 
lation  which  will  include  the  Interviewing  of  8000-10,000 


persons* 

We  should  mention  the  serious  difficulties  with  which 
such  research  is  confronted  due  to  the  feet  that  the  hygienic 
scientific  institutions  do  not  hare  modern  Measuring  instru¬ 
ments  at  their  disposali  Therefore,  it  is  extremely  ad vis- ‘ 
able  that  such  research  projects' be  conducted  jointly  with  ! 
the  Institutes  of  technical  type  which. have  specialised  lab¬ 
oratories*  As  a  positive  example  of  such  joint  research  of 
many  years,  we  can  give  the  collaboration  of  the  Moscow 
Research  Institute  of  Hygiene  and  Sanitation  Imeni  F.  P. 

Erlsmstn  of  Public  Health  Ministry  RSFSR,  and  the  Institute  of 
Architectural  Physics  and  Safety  Constructions  of  the  Academy  of 
Construction  Architecture  USSR*  The  successful  research  of 
the  above  mentioned  institute  on  residential  noises  permits 
ted  to  develop  a  draft  of  the  Provisional  Sanitation  Stan¬ 
dards  of  Permissible  Amount  of  Hois©  in  Residential  Buildings, 
which  was  approved  by  a  scientific  and  practical  conference 
.summoned  by  the  Committee  on  Noise  Control  of  the  Chief  State 
Sanitary  Inspection  of  the  USSR  on  October  13- lb,  1959*  Re¬ 
search  projects  on  the  noise  control  of  diesels  are  important* 
Unfortunately  in  this  field  coordination  has  not  been  achieved 
between  the  work  of  the  hygienic  and  technical  institutes.  1 
One  of  the  tasks  of  the  Committee  of  Noise  Control  for  1960 
is  to  conduct  a  scientific  and  practical  coordination  confer¬ 
ence  on  these  problems. 

Little  work  is  still  don©  on  the  methods  of  noise 
measureBient  and  developing  of  new  precision  end  portable  mo¬ 
dels  of  acoustic  measuring  instruments.  In  the  meantime 
their  absence  is  hindering  the  development  of  research  which 
is  important  for  practical  purposes  and  the  practical  work 
on  noise  control  in  workshops,  on  the  streets  .and  in,  residen¬ 
tial  buildings# 

The  Leningrad  Institute  for  Labor  Protection,  VTaSPS, 
began,  in  19&9,  a  research  on  the  topic  of  “’Development  of  a 
Portable  Instrument  for  the  Control  of  the  Observation  of 
Standards  for  Noise  Abatement  In  Industry H. 

It  would  bo  very  desirable  to  speed  up  this  work  as  f  ■ 
much  as  possible  and  to  have  the  experimental  models  approved 
for  serial  production.  The  development  of  instruments  with 
the  increase  of  the  rang©  of  measured  frequencies  toward  the 
upper  limit,  and  Instruments  for  the  measurement  of  ultra¬ 
sonic  vibrations  Is  important.  The  latter  should  be  consi¬ 
dered  particularly  important  if  we  take  Into  account  the 
ever- Increasing  application  of  ultrasonic  units  in  industry* 

The  problems  of  ultrasound  research  are  already  reflected 
in  the  long-range  topical  plans  of  a  number  of  scientific 
hygienic  institutions.  They  are  being  developed  in  the 
Institute  of  Hygiene  of  Work  and  Occupational  Diseases, 

' . . 

'  •  •  ■*  &  - 
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USSR 
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;i«»e  of  Work  with  the 
Clinic  of  Occupational  Disease®  of  the-  Leningrad  Medical 
Institute  for  Sanitation  and  Hygiene,  in  the  Ukrainian  ' 
Institute  of  Hygiene  of  work  and  Occupational  Disease^  In 
the  Moscow  Research  institute  for  Sanitation  and  Hygiene  ' 
Xmeni  P.  F.  Erl  smart  of  the  Public  Health  Ministry,  RSFSR* 

.  -.Here  .It  Is  necessary,  as  much  as  In  the  research,  on 
noise,  to  coordinate  work  with  physiologists  and  acoustics 
specialists*  First  of  all,  communication  should  be  extab- 
dished  with  the.  Acoustics  Institute  of  the  Acadeny  of  Sciences 
USSR*  .-..A.':..  '■  .  4  ‘  \ 

Summing  up  the  above,  we; may  say  -that  a  big  and  com¬ 
plex  job  Is  still  to  be  done  in  coordinating  research  on  the 
problems  of  noises*  It  has  to  be  of  a  systematic  and  planned 
nature .  It  is  necessary  to  find  the  most  effective  org&ni na¬ 
tional  forms  for  conducting  it  (coordination  conferences  on 
narrow  topics,  broadening  of  joint  research, . coordination  of 
working  programs  and  plans  for  the  topics  of  hygienic  "and 


technical  institutes 


111  this  will  permit  to  make 


the  work  in • the  field  of  coordinating  research  on  noise  con¬ 
trol,  more  effective  and  will  help  to  solve  successfully  this 
important  hygienic  problem. 


Received  January  28,  I960, 
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<  By  A.  A*  Arkad’yevskiy ,  Candidate  of  Medical  Sciences,  I 
Moscow  Research  Institute  for  Sanitation  and  B^fglen©  imeni  I- 
i  S'*  F*  Erisman  of  the  Ministry  of  Public  Health,  RSFSR* '  i 


Automation  and  modernization  of  Industrial  equipment- 
without  noise  abatement  causes  not  only  an  increase  in  the  I 
intensity  but  also  a  change  in  the  spectral  composition  in  i 
noise,  often  toward  the  most  dangerous  high  frequencies,  )• 
I  From  published  sources  (Ya»  S.  Temkin,  1931;  Swabach: 

land  Polnow,  1884;  P,  M«  Qbukhovskii  and  D,  V,  Khov&nskil  '  I 
(1932;  P.  G.  Lepnev,  1934;  G.  S«  frambitskly,  1926;  A.  A,  ! 

ArkacPyevskli,  1959,  and  others)  we  know  of  impairment  of  I 

Vision  under  the  influence  of  industrial  noise  which  was  ex¬ 
pressed  by  a  steady  Increase  of  the  thresholds  of  audibility 
In  th©  case  of  workers  at  very  noisy  workshops  dependent  on; 
the  intensity,  the  spectrum,  and  the  duration  of  the  stimu¬ 
lant,  fh®s©  materials  are  very  important  for  explaining  the 
physiological  mechanism  of  sound  perception  and  for  the  de¬ 
velopment  of  sanitation  and  preventive  measures.  However,  [ 
(such  materials  could  not  substantiate  permissible  levels  of: 
-noise  intensity  in  industry, 

;  Evidently,  the  physiological  basis  for  determining  {. 

[standards  should  be  sought  in  the  results  of  the  effect  of  : 
(noise  on  the  organism  of  those  working  under  the 'conditions; 
of  its  moderate  intensity,  j 

-The  data  fro®  the  published  sources  on  this  subject  1. 
iare  insufficient  for  a  physiological  substantiation  of  stan¬ 
dards,  1 

!  '  .  Research  on  the  effect  of  moderate-intensity  noise  f 

(was  done  by  G«  L»  H&vy&zhskly  (1948),  who  found,  changes  in  ( 
the  auditory  function  at  the  noise  level  of  9G-10O  db#  and  ! 
the  spectrum  from  1000  to  6000  cps,  but  to  a  lesser  degree  ! 
than  at  the  noise  level  above  100  db#  On  this  basis  the  ; 
author  considers  the  intensity  limit  of  noise  to  be  70-90  :\ 
(db*  V,  Q«  l&rmolayev  (1941),.  while  studying  the  effect  of  .j 
(tones  on  the  hearing,  established  that  sounds  of  the  inten-f 
laity  level  within  the  limits  of  80  db  and  at  the  frequency  { 
of  up*"fco 1024  ops  do . not  -causa  an  expressed  hearing  fatigue, 
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and  D..  I*  &kiShrtC4h  B»  14*  (194§|  an 

impairment  of  hearing;  In  worker*'  of  «a&hiae  Industry  at  fcha 
same  frequency  and  level  of  noise  Intensity* 

Researches  conducted  during  recent  years  are  inter¬ 
esting  (?<*,  Ts.  AM reye*? a«  9  -&  1  a rti n % ,  19&7;  A.  h  Brushes  and 
A*  A*  Arkadis  vekiy ,  1966j  A*  M»  Volkov,  1956;  M,  P. 
Mogilnitskly ,  1636;  0*  EarfeM,  1639;  V.  A.  Uglov,  1635). 

These  studies  have  established  the ' effect  of  noise  on  many 
functions  of  the  organism,  on  the  electrical  activity  of 
the  cerebral  cortex,  on  the  bioelectric  phenomena  of  the 
heart,  on  the  voluntomotory  function,  on  the  intracranial 
and  intralabyrinth  pressure,  on  the  breathing  and  the  pulse 
frequency,  on  the  secretory  function  of  the  stomach  and  on 
the  gaseous  interchange.  Not  less  interesting  in  this  respect 
are  the  researches  of  foreign  scholars *.  Smith  and  Laird, 

1930;  Corlbell,  1948;  Weston  and  Mams,  1935;  Suffer,  1932, 
who  discovered  the  effect  of  the  noise  factor  on  the  peris¬ 
talsis  of  the  stomach  and.  the  si ze  of  the  spleen  and  kidneys. 


They  also  have  pointed  out  that  a  lower  labor  productivity 
and  increase  of  spoilage  depend  on  the  noise. 

Prom  a  survey  of  these  data  it  is  possible  to  make  a 
very  general  conclusion  that  at  sufficient  intensity  the  effect 
of  noise  apparently  shows  on  all  functions ' of  th®  organism. 
This  was  not  and  could  not  be  taken  into  account ;  when  deter¬ 
mining  standards  of  noise  in  industry  (I.  X.  Slavic,  1956) 
first  "of  all  because  of  a  discrepancy  of  published  data  and 
an  Incomplete  characteristic  of  the  factor.  Cm  the  basis 
of  the  above,  the  aim.  of  this  paper  to  study  the  effect 
of  industrial  low  frequency  noise  of  a  moderate  intensity, 
not  only  on  the  hearing  but  also  on  other  functions  of  the 
organism  should  be  considered  justified® 

Observations  were  conducted. in  an  acoustic  chamber 
on  people  with  normal  hearing  and  general  health.  A  study 
was  made  of  the  effect  of  noise  of  3  variants  of  intensity; 

80,  90,  and  100  db  on  the  auditory  sensitivity  and  other 
functions  of  the  organism  by  means  of  autiometry,  by  measur¬ 
ing  the  latent  period  in  the  visuo -motor  reaction,  by  means 

of  electrocardiography  and  by  taking  arterial  blood,  pressure. 

IjOw— frequency  noise  was  first  recorded  on  film  in  .industry 
and.  then  was*  transmitted  into  the  chamber  by  means  of  a  _ 
magnetic.  sound  recorder.-  .A  frequency-response  curve  of  this 
noise  as  given  In  illustration  1. 


Illustration  1  shows  that  the  bulk  of  the  sound  energy 
ia  concentrated  within  the  limits  of  50  to  600  cps  with  ita 
highest-  level  at  the  frequency  of  200  cps.  Taking  the  latter 
into  account,  as  well  as  the  steepness  of  the  incline,  which 
equals  to  5  db  at  the  octave  following  this  level,  such  noise 
belongs  to  the  low-frequency  noises  of  the  1st  class. 
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Illustration,  i*  Frequencies  response  curve  of  Indus trial 

noise  recorded  on  f 11a* 

The  thresholds  of  audibility  of  4  persons'  under  obser¬ 
vation  aged  between  18  and  23  were  measured  with  a  ton®  gen¬ 
erator  before  th®  noise  was  introduced ,  immediately  after  the 
stopping  of  noise,  and  during  50  minute©  of  aftereffect*  The 
signals "entered  the  ear  of  the  observed  person  through  a  tele- 
phone  of  electrodynamic  type  with  the  frequency  of  200,  500, 
1000  and  4000  cps*  More  than  80  observations  were  conducted 
in  this  manner  (about  4000  measurements  of  auditory  sensitiv¬ 
ity  >•  The  duration  of  the  noise  action  was  1  hour. 

It  should  be  mentioned  that  the  reaction  of  the  audi¬ 
tory  organ  to  the  noise  stimulation  in  most  instances  was 
directed  unilaterally.  Illustration  2  shows  an  averaged 
shift  of  the  thresholds  of  audibility  by  the  persons  observed. 
These  data  clearly  reveal  the  tendency  of  the  state 
of  auditory  sensitivity  for  each  variant  for  noise  intensity. 

It  can  be  seen  that  the  level  of  the  thresholds  of 
audibility  (after  the  action  of  noise)  depends  on  the  inten¬ 
sity  of  the  stimulant.  Thus,  at  all  frequencies,  the  sound 
'  signal  having  the  level  of  80  db  shows  in  the  Increase  of  the 
thresholds  during  the  first  minute  of  study  by  5-4  db.  The 
noise  of  $0  db  Increases  the  threshold  of  audibility  by  7-10 
db,  and  the  highest  shift  of  the  threshold  was  found  after 
the  stooping  of  the  noise  having  the  Intensity  level  of  100 
db.  This  shift  euualled  to  15-18  db* 

The  same  regularities  are  evident  In  the  picture  of 
the  restoration  activity  of  the  auditory  analyser.  Thus,  ; 
for  a  complete  restoration  of  the  Initial  thresholds  after 
the  action  of'  the  noise  of  80  db  intensity,  1  to  2  minutes  : 
are  required,  and  for  the  noise  of  90  db  level,  5  to  5  min¬ 
utes  are  required.  A  considerable  retardation  of  restora¬ 
tion  is  observed  after  the  action  of  the  noise  of  100  db 
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intensity,  wium  the  original  value*  is  attained  only  in  15-28 

minutes.  This  time  ie  several  time  13  greater  than  in  the  pre¬ 
ceding  observations. 

ihe  revealed  dependence  of  the  shift  level  of  thresh¬ 
old  sensitivity  of  hearing  upon  the  intensity  of  the  noise 
stimulant  also  shows  in  the  audiograms  of  each  observed,  per¬ 
son.  One  of  them  is  shown  in  Illustration  3*  There  is  a 
basis  to  consider  that  the  amount  of  shift  of  the  thresholds 
■of  audibility  toward  an  increase  and  the  retardation  of  the 
restoration  process  after  the  actios,  of  the  low-frequency  noise 
of  100  db  intensity  signals  thd  danger  of  the  fixation  of  the 
shift  and  the  development  of  the  phenomena  of  hearing  diffi¬ 
culty.  On  this  basis  a  noise  of  such  intensity  cannot  be  con¬ 
sidered  as  permissible  in  industry. 
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Illustration  2.  Shift  of  threshold  of  audibility  after  the 

action  of  the  low-frequency  noise  of  80,  90, 
100  db  Intensity  (according  to  averaged  data 
for  4  observed  persons}*  1  -  Noise  of  80  db: 
£  -  Noise  of  90  db;  3  -noise  of  100  db. 
Legend*  1)  Intensity  of  noise  (in  decibels); 

■  2)  Time  of  observation  (in  minutes); 
3}  Frequency  of  vibrations  (in  cps). 


13 


tjii t  t  j  j 

»  &  /  »  m  f  u  9  f£  m  u  ttv/n  &j:/ 

4m> 

ij  vttfai0/r?a  uttvecs  mu  fSetf/ 


Illustration  3, 


Shift  of  the  thresholds  of”  audibility  aftajp 
■the  action  of  low-frequency  noise  of  80  90 

100  dfe  intensity  (according  to  the  averaged* 
data  for  the  observed  person (K)  -  -j  . 

1  <•  Nolee  of  80  db  j  2'-*  Nols©  of  90  db;  3  L 
Hoise  of  100  db*  #  f 

Legend  *  1}  Intensity  of  nols©  (in  decibels) 

Tim©  of  observation  (In  minuteb ) 
3)  Frequency  of  vibrations  {'la  cps). 


fhe  latent  period-  of  a  simple  motor  response  to  light 
was  ms assured  by  means  of  reflexometer  of  our  own  construction 
consisting  of  non- inertia  electric  stopwatch  and  a  device  for 
a  simultaneous  starting  of  the  apparatus  and  flashing  of  fchb 
-signal  light.  The  person  under  observation  responded  to  the 
light  stimulation  with  a  quick  pressing  of  the  tumbler  swJ tieh 
of  the  apparatus  with  hie  hand,  | 

Thirty-five  observations  were  conducted  oif  the  same  i 
4  persons.  In  each  observation  24  answers  were  obtained  to! 
the  same  number  of  light  signals,  which,  ©mounts  to  about*  i 
800  measurements,  I 

Differentiation  of  the  data  according  to  the  intensi¬ 
ties  of  the  stimulant  revealed  the  depend  eric  e.  of  the  state  jof 
vistto-motor  reaction  on  the  degree  of.  the  noise  action,  ©ma, 
after  the  action. of  the  noise  of  80  db  intensity,  the  number 
of  instances  of... the  ..acceleration  of  the  ^reaction  was  equal  jto 
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one-half  of  the-  oases*  Hi®  ratio  featsesn  the  re¬ 

tardation  and  the  acceleration  €tT  ■  til  %e  reaction  after  the 
noise  of  90  db  level,  changes  toward  an  increase  in  the  'num¬ 
ber  of  cases  with  a  lengthening  of  the  latent  period  and  con¬ 
stitutes  8  out  of  IS*  The  number  of  sudh  cases  increases 
obviously  after  the  action,  of  the  mi se  of  3.00  db' '  intensity 
end  reaches  12  out  of  14*.  In  remaining  cases  the  time  of  the 
latent  period  of  the  reaction  reduced,  or  did  not  change. 

The  deflection  of  this  time  after  the  noise  of  80  db 
level  fluctuated  within  the  limits  of  permissible  error  in 
measurements  (10  sigmas).  After  the  noise  of  90  db  intensity, 
*  the  time  of  the  latent  period  slowed  down  by  22  sigmas  and 

after  the  noise  of  100  db  level  -  by  57, 

Electrocardiographic  studies,  as  in  previous  cases, 
were  conducted  before  and  after  the  action  of  low-frequency 
noise  of  the  three  above  mentioned  intensities.  At  this  time, 
the  nature  of  the  shifts  in.  the  heart  activity  w as  determined 
in  regard  to  the  systolic  index  ,  the  systoles  (p-t) and 
the  diastoles  (p~t ),  \rttw  , 

The  analysis  of  electrocardiographic  data  has  shown 
that  the  systolic  phase  of  the  heart  in  most  experiments 
{in  2o  out  of  52)  does  not  change.  At  the  seme  time,  the 
diastolic  phase  lengthens  in  £1* oases  out  of  SB,  From  this* 
The  lengthening  of  the  entire  cycle  of  the  heart  activity, 
the  reduction  of  the  systolic  index  and  the  slowing  down  of 
the  pulse  by  6-9  and  14  beats  per  minute  after  the  action  of 
the  noise  of  80,  90,  and  100  db  respectively,  (see  Table) 

The  trend  of  shifts  in  the  electrocardiogram  after  the  action 
of  3ow~frequency  noise  from  80  to  100  db  intensity  and  the 
dependence  of  the  deflection  of  the  diastole  indexes  and  the 
pul se  rate  on  intensity  of  the  noise  stimulation. 
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Legend  i  ( for  table  on  page  16)  X)'  Le&dj  Si}  Slg nj  :Sj  Number 

of  cases j: 4)  Systole  “  5)  Diastole  %  6)  Intensity  of 
.  Noise  (in  db)  \  7}  Difference  In  comparison;- to  the 
.  initial  figures?  8)  Diastole  j  0|  Pulse  rate  per  minute. 

In  our  cases,  the  electrical  axis  of  the  heart  did  not 
go  beyond  the  angle  oi  (430  *»  &Q&)  corresponding  to  the  normo- 
gram. 

The  arterial  pressure,  of  the  seme  persons  measured 
before  the  beginning  and  after  the  termination  ef  £he  action 
of  the  noise  stimulant  revealed  a  tendency  for  lowering  the 
maximum  level  and  increase  in  the  minimum  level  which  is  more 
clearly  expressed  at  the  noise  intensity  of  100  db. 

Consequently  the  analysis  of  physiologies l-jihlfts  after 
the  action  of  the  low-frequency  noise  of  various  intensity 
points  to  an  agreement  of  data  revealed  by  different  research. 
We  have  found  the  importance  of  conducting  observations  for 
several  hours  in  order  to  make  the  conclusions  accurate  for 
a  full  working  day. 

It  has  been  established  by  R.  I*  Chernyak's  (1968) 
research  performed  under  the  conditions  of  acoustic  camera 
that  the  shift  of  the  thresholds  of  audibility  in  silence 
increases  within,  the  limits  of  1*2  hours  of  the  action  of  In¬ 
tensive  noise.  In  the  following  5*4  hours  the  shift  levels 
remain  the  same.  1.  N.  Tumarkina  (1955)  obtained  analogous 
results  in  measuring  the  thresholds  against  a  noise  back* 
gound  with  the  difference  that  identical  levels  of  J,  thresholds 
become,  in  this  case,  established  much  sooner.  A. , A. 

Arkadi e vakil  (1959)  studied  the  shift  of  auditory  sensitivity 
after  the  action  of  "white1*  noise  with  the  intensity  of  more 
than  100  db  under  industrial  conditions  and  found  a  further 
growth  of  the  thresholds  of  aud  i  billty  during  the  last  hours 
of  work  which  he  evaluated  as  an.  effect  of  fatiguing  action 
of  the  noise  stimulations. 

In  our  experiments  the  restoration  of  the  auditory 
analvaers  after  the  action  of  noise  of  low-frequency  spect¬ 
rum  100  db  in  intensity  was  28  minutes  within  an  hour,  which 
is  h  times  greater  at  the  noise  of  90  db  and  14  times  greater 

than  at  the  noise  of  80  db.  ^ 

Therefore,  there  is  a  basis  to  consider  chap  these 
relations,  at  best,  do  not  change  from  a  noise  of  greater 

We  tried  to  approach  the  discussion  of  the  "described 
fcpts  from  the  point’ of  explaining  the  mechanism  of  physio¬ 
logical  shifts  on  the  part  of  the  central  nervous  system 
found  after  a  one-hour- long  action  of  noise  of  the  inten- 
sivity  and  spectrum  variants  accepted  in  the  observations. 

It  is  known  that  at  the  moment  of  appearance  of  an 
intensive  noise,  there  appear  the  orientating  and  the  defense 


reactions  cf  the  organ,!®®.  resulting.  from  &  stimulation  in  the 

central  nervous  system.  The  next  phase  is  chacteriaed  by  the 
inhibiting  processes  and  retardation  of  physiological  reactions, 
which  leads  to  a  certain  no mall sat ion  of  these  reactions. 
However,  a  continuous  stimulation  of  the  auditory  centers  ir¬ 
radiates  through  the  subcortical  regions  and  Includes  the  ve¬ 
getative  centers  into  the  general  diffused  inhibition,  \shich 
is  expressed,  in  a  systematic  diviation  of  the  vegetative  func¬ 
tions  from  the  norm* 

in  our  cases,  it  is  expressed  in  the  Impairment  of 
hemodynamics »  Thus,  in  the  electrocardiograms  we  found  an 
elongation  of  the  diastole  at  an  Invariable  time  of  the  sys¬ 
tolic  phase  and,  as  a  result  of  this,  a  decrease  in  the  sys¬ 
tolic  index  and  the  slowing  down  of  the  pulse.  The  maximum 
arterial  pressure  goes  down,  and  the  minimum  pressure  goes 
up.  It  can  be  seen  from  the  data  of  our  research  that  these 
phenomena  increase  with  the  intensity  of  the  noise  factor. 

There  is  a  basis  to  consider  that  these  changes  are  connected 
with  the  rise  in  tonus  of  the  parasympathetic  region  of  the 
autonomic  nervous  system. 

It  is  supposed  that  in  the  mechanism  of  the  inhibiting 
effect  of  noise  on  the  auditory  analyser  (rise  in  the  thresh¬ 
olds  of  audibility)  and  on  the  length  of  the  latent  period  in 
the  visuo-motor  reaction,  the  irradiated  state  of  stimulation 
of  subcortical  vegetative  centers  has  a  particular  Influence. 


Conclusions 

1.  In  studying  the  actlorTof  industrial  low-frequency  noise 

of  a  moderate  intensity  on  the  auditory  and  other  functions 
of  the  human  organism  by  audiometric  methods  and  by  measuring 
the  latent  period  of  the  vlsuo-motor  reaction,  arterial  pres¬ 
sure  and  electrocardiographic  recording,  various  physiological 
shifts  were  revealed  which  permitted  to  judge  their  signifi¬ 
cance  for  determining  standards  of  the  noise  factor  in  in¬ 
dustry.  ' 

2.  physiological  shifts  were  found  to  be  most  pronounced 
after  the  action  of  low-frequency  noise  of  a  100  db  inten¬ 
sity  with  a  considerable  retardation  in  the  restoration  of 


the  functions.  , '  _  ,  v 

Cn  these  basis,  noise  of  such  Intensity  ghoul  t  be 
considered  as  a  factor  having  a  harmful  effect  on  the  organ- 


3.  Low-frequency  noise  of  80  and  90  db  intensity 
considered  permissible  in  industry  because  of  the 
ficant  physiological  shifts  in  the  human  organism 
restoration  of  the  functions  during  the  period 


of 


may  be 

insigni- 
wifch  quick 
aftereffect. 
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tee  eppeut  op  intensive  noisa  oh  the  functional  state  op 


By  L»  Je»  Milkov 

(Department  of  Neurology,  Clinic  of  the  Institute  of  Hygiene 
of  Work  and  Occupational  Diseases,  AMS,  USSR) 


■  With  the  development,  of  engineering,  noise  in  indivi¬ 
dual  workshops  of  industrial  enterprises  often  reaches  a  con¬ 
siderable  intensity  (110-120  &h)»  Such  intensive  noise  may, 
as  it  is  known,  cause  definite  disturbances  in  the  functional 
state  of  the  organism,  'which  explains  an  increased  interest 
in  the  problem  of  noise  in  recent  years.  In  the  meantime 
only  the  effect  of  noise  on  the  state  of  hearing  hss  been 
most  thoroughly  studied.  But  the  entire  problem  of  the  bio¬ 
logical  effect  of  intensive  noise  on  human  organism,  particu¬ 
larly  in  its  clinical  physiological  aspect,  has  not  been  ade- 
Quateiy  studied.  Until  now,  the  clinical  picture  of  the 
rtnoise  disease'1  has  not  been  clearly  described,  but  this  ac¬ 
quires  a  special  meaning  in  solving  the  problems  of  examin¬ 
ing  the  ability  to  work  and  in  the  development  of  therapeutic 
and  preventive  measures, 

AS  it  has  been  shown  by  the  research  of  T.  A*  Orlova, 

Ta  N,  Iordanskaya  and  F.  R.  Vaynshteyn,  noise,  particularly 
intensive  noise,  causes  a  number  of  disturbances  in  the 
higher  nervous  activity:  A  change  in  the  force,  steadiness 
and  mobility  of  nervous  processes,  disturbances  in  the  inter¬ 
action  signal  systems,  lengthening  of  the  latent  period  of 
the  motor  reaction.  Under  the  influence  of  noise,. the  intra¬ 
cranial  pressure  rises  (Kennedy,  M«  P *  Mogilnitskiy  and 
Warren),  the  excitability. of  the  vestibular  apparatus  in¬ 
creases  .  (Bekesy,  B.  N.  folokonnikov  £  doctoral  dissertation}, 
Moscow.  1945,  and  others),  muscular  tone  changes  (A,  P. 

Brushes  and  A.  A.  Arkady evskiy,  R.  A,  Zasosov  and  V,  P.  Undrich), 
the  motor  chrcnaxy  lengthens  (A.  V.  Bykhovskiy  £  Candidate's 
dissertation,  Chelyabinsk,  1948  J  ,  Toulouse  and' others),  the 
blood  pressure  changes  (I.  I.  Galakhov,  N.  Krylova,  Bugard 
and  others).  Also  there  are  indications  that  the  functions 
of  some  internal  organs  and  the  metabolism  become  disturbed. 
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examined  ■  aT  groups  of  people  in  industry*.  Per- 
son;  of  the  first  group  wore  subjected,  on  the  average,  to 
a  dally  action  of  intensive  noise  of  120  db  intensity  with 
all  sound  frequencies  of  the  spectrum  and  with  the  prevalence 
of  high  frequencies.  Persons  of  the  second  group  were  perio¬ 
dically  under  the  conditions  of  the  same  noise®  Finally, 
persons  of  the  third  group  (156  persons)  worked,  on  the  aver¬ 
age,  under  the  condition  of  noise  of  95  db  intensity  (female 
twisters  in  kapron  industry).  In  the  first  two  groups  the 
majority  of  the  examined  persons  were  motor  mechanics  and 
engineering  personnel  engaged  in  testing  diesels,  chiefly 
middle-age  men.  The  distribution  according  to  the  lengths 
of  work  under  the  conditions  of  noise  (daily  effect  j>f  noise) 
in  the  first  group  was  as  follows?  From  1  to  5  years  -  11 
persons  (7  of  them  to  2  years),  from  6  to  10  years  -  24  per¬ 
sons,  over  10  years  -  18  persons.  In  the  second  group  (in¬ 
cidental  effect  of  noise),  from  1  to  6  years  -  15  persons 
(7  of  them  up  to  £  years),  from  6  to  10  years  -  17  persons, 
over  10  years  -  25  persons*  The  third  group  consisted  of 
women  18  to  58  years  of  age  whose  length  of  employment  was? 
From  1  to  5  years  -  44  persons,  from  6  to  9  years  -  54  per¬ 
sons  and  from  10  to  15  years  -  78  persons* 

ft'e  noticed  the  frequency  of  functional  disturbances 
in  the  nervous  system  among  people  which  we  classed  in  the 
first  two  groups,  i.  e.  those  who  were  subjected  to  the  effect 
of  a  more  intensive  noise  (120  decibels).  Almost  in  half  of 
them  we  found  disturbances  in  the  central  nervous  system  in 
the  form  of  astheno- vegetative  and  asfcheno-neurotic  syndrome 
and  vascular- vegetative  dysfunction*  The  main,  complaints 
with  regard  to  the  nervous  system  from  persons  of  both  groups 
were  headaches,  more  frequently  localized  in  the  forehead 
area,  irritability,  increased  f atiguabillty,  and  pains  in 
the  heart  area*  Such  complaints  were  present  in  half  of 
those  examined  and  usually  developed  4  or-  5  years  after  the 
beginning  of  work  under  the  conditions  of  noise.  Less  fre¬ 
quent  sere  sleep  disturbance,  sleepiness  during  the  day,  in-  •- 
creased  prespirat ion  and  weakness  of  memory.  Some  of  those 
persons  developed  "intolerance"  to  noise.  During  the  moment 
of  the  action  of  noise,  individuals  complained  of  buzzing  in 
the  head,  pain  in  the  ears,  sleepiness,  weakness,  prespira- 
tion  and  tension  in  addition  to  headaches.  Some  had  a  sen¬ 
sation  of  "being  skinned",  ‘  a  sensation  that  the  he  ad  "’is  burst¬ 
ing  and  pains  In  the  throat  while  talking.  At  the  end  of  the 
day,  they  usually  complained  of  fatigue  and  buzzing  in  the 
ears,  and  some  complained  of  pain  in  the  eyes. 

In  neurological  examinations  of  persons  in  both  groups 
we  observed  the  tremor  of  the  eyelids  and  fingers,  the  lower¬ 
ing  of  the  corneal  abdominal  reflexes  and  sometimes  the  ad¬ 
justing  nystagmoid.  Some  persons  with  a  long  period  of 
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«^.\cr  •-'**&&  had  '.if#-'  suffered'  from  hyper¬ 

esthesia  in  the  distol  porti&ar of  the  hands  and  feet,  and 
lowering  of  the  vibration  sensitivity*  The  pylomotor  re¬ 
flex  was  suppressed  in  majority  of  the  examined  persons. 

The  longer  the  time  of  employment  the  more  was  the  tendency 
to  the  lowering  of  the  clearness  and  length  of  expressed 
dermographism  (when  examining  with  a  do s ed  d-ermagfapn)  ^  and 
a  lowering  in  the  reaction  of  the  oculocardiac  and  the  orfcho- 
c  lino  static  reflexes..  Deviations  on  the  pert  of  the  vibration 
sensitivity  and  the  autonomic  nervous  system  occurred  more 
frequently  and  were  more  exp re seed  in  persons  who  were  sub¬ 
jected  to  a  systematic  action  of  intensive  noise  and  some¬ 
what  less  frequently  in  the  persons  of  the  second  group 
whose  work  under  the  conditions  of  noise  was  of  a  periodic 

nature. ^  w€re  a^xe  to  conduct  a  more  detailed  study  of  the 
nervous  system  in  the  twisting  shop  of  the  kapron  industry# 

156  persons  were  given  an  initial  examination  before  the 

beginning  of  the  working  day*  .  .  ,  . 

‘  changes  in  the  nervous  system  were  detected  only  in 
50%  of  the  cases  and  were  not  sharply  expressed*  Thus*  mo- 
dorately  expressed  asthenic  and  neurotic  reactions  were  no- 
ticed  in  40  persons*  astheno^-ifegcitfetive  syndrome  *»■  in  4  per- 
«n t,  «.cill«g.t.tlv»  dysfunction  -  in  *  P^sons,  »l|r.ln.- 
like  syndrome  -  in  1  person,  and  vestibulopathy  phenomena  - 
in  1  person.  The  observed  asthenic  and  neurotic  manifesta¬ 
tions  were  usually  combined  with  changes  in  the  auditory 
snalvaer  The  degree  of  lowering  of  the  hearing  for  high 
Knif  Cs;*  SdteJ  increasing  with  the  length  of  the  work 

under  the  noise  conditions* 

f Hotel  Observations  by  I>#  A#  Kozlov. 

The  mo  lor i tv  (as  in  the  first  group)  complained  of 

headocheo.  «*  loialiMtion  of  P“1“ln4!ih-bll* tv 
was  characteristic#  Many  complained  of  irritcbxl^tj  am 

increased  fatiguabllity.  There  were  f*EJuJ**  ®^*of 
cai„  sensations  in  the  heart  region.  Th©  1  requeue,;  o.  com 
S5.1-U  £ir«A«4  in  proportion  to  th.  length  of  employment 
noise  condition,.  Other  complaint,  .ere  not  « 
fSquent  objective  deviations  tn  examining  the  neurological 

Tn  order  to  reveal  the  finer  functional  shlx^s  in  the 
„tnt.e  of ‘  the  central  nervous  system  we  used  the  olfactometry 
£  ?hf  pSiesteslometry  methods  (determination  of  the  thresh- 
5lds  of  vibration  sensitivity)  and  studied  the  latent  per¬ 
iod  of"  the  motor  reaction  ( visuo-motor  reaction}#  touberw 

“  The  olfaction  was  studied  by  means  of  the  ^evJ~~;ls*erZ 


03f  eCtOiR^taX1  JLA4  -  .  -  *  4  nrs 

resocct  to  the  nasal  mucosa.  The  threshold  bfoli action 
were  determined  by  rosemary  and  thymol.  In  this  case  31 


iorkers'  who  did  not  have  any  change©  in 


persons  were  examined  before  work' and  after  4-5  hours  of 
work  under  the  conditions  of  noise*  It  was  found  that  noise 
does  not  cause  any  noticeable  changes  in  the  threshold  of 
olfaction  as  determined  before  the  work®  They  were  not  de¬ 
tected  even  during  the  work,  if.  we  ignore  a  slight  increase 
of  the  threshold  determined  by  rosemary  in  some  examined 
persona*  Apparently  the  noise  within,  the  limits  of  inten¬ 
sity  of  95  &b  does  not  effect  the  state  of  the  olfactory  an¬ 
alyser,  unlike  the  effect  of  various  toxic  agents  which 
cause  changes  in  the  functional  state  of  the  olfactory,  ana¬ 
lyser  as  early  as  In  the  initial  stage®  of  the  affection 
[L  X*  Brorishteyn, '.L*  G«  Okhnyanskaya,  V,  Q*  Osipova  (Candi¬ 
date's  dissertation,  Moscow,  1957}]* 

Studies  of  the  vibration  analyser  was  carried  out  by 
means  of  a.  pallesthssiometer,  an  electronic  device  which  per¬ 
mits  to  determine  the  absolute  threshold  and  distinguishing 
ability  of  vibration  sensitivity  In  fingers  (usually' in  the 
middle  finger).  According  to  the  A*  1*  Vozhzho vaya * b  data, 
the  absolute  threshold  above  1.7h  is  considered  elevated, 
and  the  distinguishing  ability,  that  is  the  ability  to  differ- 
ientiate  the  vibration -sensation,  in  the  norm  up  to  8^  • 

The  threshold  of  vibration  sensitivity  was  determined  by  us 
in  156  persons  at  the  frequency  of  100  cp s *  ~ 

Part  of  the  female  twisters  (the  first  group }  worked 
with  ms  chines  (twisting  Ho.  5)  where  a  small  additional  effect 
of  vibration  on.  the  hand®  (frequency  of  about  150  eps)  is 
possible  at  the  moment  of  the  stopping  of  the  moving  spindle. 
The  rest,  (the  second  group)  worked  in’ the  same  shop  with 
machines  (twisting  Ho.  2)  which  completely  excluded  the  vibra¬ 
tion  action  on  the  hands  (the  spindle  was  stopped  by  means 
of  a  pedal).  Persons  who  worked  on  the  second  twisting  were 
not  sub  .looted  to  vibration  earlier.  . 

Inasmuch  as  it  is  known  that  the  vibration  Itself 
causes  the  lowering  of  vibration  sensitivity,  as  it  was 
shown  through  the  studies  by  1@#  Ts»  Andr@yava*»Galanina,  A®  1* 
Vozhzhova  and  H.  B*  Metlina,  we  subjected  the  data  on  the 
state  of  the  threshold  vibration  sensitivity  for  individual 
groups  of  twisters  of  the  No,  5  and.  Ho,  8  twisting  to  Inde¬ 
pendent  analysis,  f See  following  page  for  table] 

It  can.  be  seen  from  the  table  that  the  absolute  thresh¬ 
olds  of  vibration  sensitivity  have,  on  the  average,  a  small 
value  In  persons  who  were  employed  for  a  short  time.  They 
increase  with  the  length  of  employment  both  in  the  group 
which  in  addition  to  the  action  of  the  noise  was  periodically 
subjected  to  the  influence  of  vibration  and.  in  the  other  group 
which  was  subjected  only  to  the  influence  of  noise  ( see  illus¬ 
tration)  .  We  did  not  detect  deviations  from  the  normal  value 
in  studying  the  differs  ntlating  ability  of  the  vibration 
sensitivity. 


Change  in  eve rag»  falaes  ©f  the  ‘absolute  thresholds  of  the 
first  group  depending  ©a  the  lengths  of  employment  under  the 

conditions  of '  noise 
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Legends  1)  Group  of  female  twisters;  2)  Length  of  employ- 
meat;  3)  Humber  of  examined  persona;  4)  Average 
value  of  absolute  thresholds  (In  microns);  b)  Ex¬ 
treme  variants  (in  microns) j  6)  Humber  of  persons 
with  increased  thresholds  (over  1,7^  )j  7)  First; 
8)  Second. 
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Change  in  the  average  values  of  absolute  thresholds  of  vibra- 
t  ion""  sens  it  ivlfcy  (in  decibels)  infernal©  twisters  depending 
on  the  length  of  employment « 

Legend s  1)  X-h  years;  8)  S-9  years;  3)  10-13  years ;  4)  First 
groxipi  b)  Second  group. 


Thus,  -the- -data  obt&ined  by  us  have  confirmed  '!•  A® 

D rogi china* e  observations  that  vibration  sensitivity  often 
becomes  lower  under  the  influence  of  noise  (the  thresholds 
rise}* 

The  problem  regarding • the  localization  of  Changes  in 
one  or  the  other  a option  of "vibration  analyser  in  connec¬ 
tion  with  their  peripheral  or  central  end  is  still  open® 

This  problem  requires  further  special  investigations®  How¬ 
ever,  it  seems  to’ us  that  the  changes  which  we  have  discov¬ 
ered  are  very  much  like  those  observed  by  V.  to*  Lyubomudrov 
( Candidate  *  s*  dissertation,  Leningrad,  1955)  and  K.  B.  Metlina 
durinv  vibration,  when  the'  peripheral  end  of  the  .vibration 
analyser  chiefly  suffers*  In  our  observations,  in  the  pre¬ 
sence  of  comparatively  high  thresholds,  a  more  complex  and  _ 
finer  function  of  the  vibration  analyser  was  preserved  « 
the  differentiating  ability  characteristic  of  the  cortical 
end  of  the  vibration  analyser® 

.We  also  studied  the  state  of  vibration  sensitivity  in 
dynamics  before  the  beginning  of  work  and  after  4-5  hours  of 
work  finder  noise  conditions*  We  studied  two  groups  of  per¬ 
sons  with  the  length  of  employment  from  1  year  to  5|  years  - 
11  persons,  and  with  the  length  of  employment  from  h  to  10 
years  -  20  persons. 

Our  observations  have  shown  the  t_ in  persons  with  a 
short  period  of  employment ,  the  thresholds  of  vibration  sen¬ 
sitivity  hardly  change  in  the  course  of  a  working  day  • 
(average  values  before  and  after  the  action  of  noise  were 
1.7  „  )'  Among  the  persons  employed  for  a  long  time,  whose 
absolute  thresholds  were  higher  we  observed  in  9  persons  a 
tendency  toward  their  increase  in  the  dynamics  of  a  working 
dav.  The  increase  of  the  threshold  amplitude  was  within 
the  limits  of  0.11  to .8.9*  «  In  1  persons,  the  threshold 
became  lower  within  the  limits  of  0*16  to  4 fi  and  in  >  per- 
sons  the  thresholds  remained  without  change.  The  average 
values  before  and  after  the  action  of  noise  were  7.8  and 

^  mogt  0f  there,  the  differ! ent i at ing  ability  dete¬ 
riorated  "in  the  course  of  the  working 'day  (after  the  action 
of  noise U  Thus,  in  19  out  of  51  examined  persons,  the 
indexes  of  the  differentiating  ability  grew  from  1  to  , 
which  in  6  persons  the  differentiating  ability  improved 
(the  amplitude  lowered  within  the  limits  o*  1  to  - w )  an& 
i  r«  S  nor  sons  it  remained  unchanged. 

P  -Prus  the  fall  of  the  vibration  sensitivity  (  a  rj.se 
in  the  threshold)  depended,  not  only  on  the  length  of  employ¬ 
ment  \ut  also  on  the"  effect  of  noise  In  the  course  of  the 

working  day. 

For  the  same  group  (51  persons)  w®  studied,  in  -he 
dynamics  of  the  working  day  using  chronograph,  the  latent 
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per?  od  of  the  mo'-vr  on  *.««  ibaponsre  to  light  ’  rad  sound 

signals.  The  initial-  value  cf  the  latent  period  of  the  motor 
reaction  in  response  to  light  and  sound  before  the  beginning 
of  a  working  day -  was  more  or  less  the  same  (within  the  limits 
of  17 •  6  to  56, 2  hundredth  of  a  second  to  light  and  from  1.0,8 
to  49*b  hundredth  of  a  second  fee  sound}#  - 

After  working  under  noise  conditions, ..we ' observed •  in 
most  of  the  examined  persons  a  tendency  toward  the  lengthen¬ 
ing  of  the  lafeent  period,  however,  some  of  them  it  shortened. 
For  example,  the  latent  period  of  the  visue~motj6r  reaction 
lengthened  in  17  out  of  21.  person®  (by  1,9  -  18,0  hundredths 
of  a  second),  end  In  2  persons  it  shortened  (by  8*9  -  6,7 
hundredths  of  a  second)  and  remained  unchanged  in  11  persons. 
In  response  to  sound,  the  lengthening .of  the  latent  period 
occurred  in  21  persons  (by  1,1  -  12,8  hundredths  of  a  second), 
in  7  persona,  it  shortened  (by  1*1  *  9,6  hundredths  of  a  sec¬ 
ond),  and  in  '&'  persons  no  changes  took  place, 

in  addition  we  also  examined  these  persons  for  differ¬ 
entiation  (white  light  served  as  a  conditioned  positive 
stimulus,-  and  red  light  -■  as  conditioned  inhibition) ^  After 
2-6  hours  of  work  under  noise ; condition,  the  number  of  errors 
increased  2  times.  Before  work,  only  7  parsons  out  of  21 
made  8  errors,  while  after  work  errors  were  made  by  18  per¬ 
sons  who  made  a  total  of  26  errors* 

Thus,  we ' observed  in  most  of  'the  examined  persona 
after  their  .working  noise  conditions,  a  -  lengthening  of  the 
latent  period,  in  the  motor  reaction,  as  well  as  a  disturb¬ 
ance  in*  differentiation* 

Conclusions 

1.  intensive  noise  maty* cause'  functional  disturbances 
in  the ■ nervous  sj  stew. .characterised  by  asthenic  end  neurotic 
manifestations'..*  *  The  'degree  of  their  expression  increases 
with  the  increase  in  the  intensity  of  the  noise'  and  the  in¬ 
crease  in  the  employment  period  under  noise • conditions, 

2,  k  rise 'in  the  threshold®  of  vibratory  sensitivity 
is  ©b*  *rved  in  persons'  subjected  to  the  action  of  intensive 
noise.  *  The  differentiating  ability'  is  usually  not  disturbed. 
In  t''“-  course  of  a-  working  day,  the 'absolute  thresholds  often 
increase  arrf.  the  differentiating  ability  of  the  vibratory 
anal veer  deteriorates* 

*  5.  charges  In  the  autonomous  nervous- system  occur - 

vlnr  under  the  influence  of  noise  particularly  in  persons 
with  a  long  period  of  employment,  were  characterised  by  the 
shifts  toward  the  lowering  6f  their  reactivity, 

4*  Under  the  influence  of  noise,  the  value  cf  the 
l-tf-H-  ne^od  in  the  conditioned  motor  reaction  often  leng- 
Ss'iS  ri»at.  to  light  ana  oottnd  signal,.  The  developed 
differentiation  is  disturbed. 


&«.  The  &bov &  mentioned  shifts  in  the  functions  of 
the  higher  sections  at  the  central  nervous  system  are  evi¬ 
dently  connected  with  the  phenomena  of  fatigue® 
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DATA -FROM' THE  CUBICAL  AMD  PHYSIOLCaiCAL  EXAMINATIONS  OF 

.By  M.  L*  Khaymovlch 

Department  of  Hygiene  of  Work  with  a  Clinic  for  Occupational 
Diseases,  Leningrad  Med le&X  Institute'  of  Sanitet ion  and  Hygiene 

—  '  Under  the  conditions  of  modern  Industry  with  maximal 

mechanization  of  labor- consuming  processes,'  the  application 
of  powerful  and  highly  productive  equipment  makes  noise  one 
of  the  most  widespread  factors  in  the  industrial  environment 
having  an . important  hygienic  significance*  Until  very  re¬ 
cently  the  problem,  of  the  effect  of  noise  was  not  frequently 
considered  local 3a dually  -  only  from  the  point  of  the  path-  . 
©logy  of  the  «a.r.  But  a  prolonged  effect  of  noise  on  the 
state  of  the  central  nervous  system  has  not  been  sufficiently 
studied,  and  the  data  available  in  literature  on  this  subject 
are  contradictory* 

In  the  present  paper  we  ere  attempting  to  clarify  the 
effect  of  noise  on  the  state  of  the  central  nervous  system 
of  workmen  in  nail  production*,  For  this  purpose,  in  addition- 
to  the ‘ usual  clinical  examination,  we  applied  special  clinical 
physiological  method©  which.  In  our  opinion,  should  have  fa¬ 
cilitated  the  revealing' and  understanding  the  shifts  which 
may  occur  under  the  effect  of  the  Industrial  factor  which 
we  'are ‘ studying. 

Noise  in  nail  industry  is  a  main  professional  bam- 
ful  factor.  ’ Its  source  is  the  work  of  nail-making  automatic 
machines  of  percussion  .and' pressing  action,  The  level  of 
noise  intensity  at  the  working  spots  of  the  nail  workers 
fluctuated  from  97  th  1GS  decibels,  in  most  cases  being  with¬ 
in  tho  .limits  of  100 .  -  10?  dm  When  the  noises  ware  measured 
by .  a.sa ns  of  the  1/5-octave  -  'analyser  LIOT,  the  maxi BUif  of  the 
sourh  energy  fell  on  high  frequencies,  chiefly  on  the  fre- 
quency  zone' of  1260  cps.  In  the  process  of '  their'  work,  the 
nail-makers  were  subjected  to  the  action  of -"hois©  -through¬ 
out  the- entire  shift* 

During '  1968-59 »  '165  'workers  from  nail-making  work-1 
shops  of  3*  Leningrad  factories  .were  subjected  to  a  thorough 
medical  ©semination  under  the  conditions  of  the  Clinic  of 


Occupational  Disease a  of  the  Leningrad  Medics 1  Institute  of 
Sanitation  and  Hygiene,  •  'The  study  did  not  include  persons 
(21  persons)  whose  existing  affections  of  the  neredus  System 
could  have  been  caused,  by  other  etiological  moments  (trauma, 
alcoholism,  etc, )«  We  made  &  dynamic  observation  (1  year 
later)  of  the  state  of  .health  of  4©  persons.  The  predomin¬ 
ant  age  of  the.  examined  persons  was .  SO  to  40  years  and  the 
length  of  service  was  from  several  months  to ; 24  years.  At 
the  same  time  we  examined  102  workers  who.  In  their  age  and 
length  of  service,  corresponded  to  the  group  of  the  hail- 
making  workers  foufc  who  were  not  subjected  to  the  effect  of 
Intensive  noise  or  other  professional  factors  causing  dis¬ 
turbance  in  neurodynamics . 

Describing  the  state  of  health  of  the  nail-making 
workers,  it  is  necessary  to  mention  that  two- thirds  of  the 
examined  persons  made  various  complaints j  Headache,  dizzi¬ 
ness,  general  weakness,  fatigability,  sluggishness,  disturbed 
sleep  and  increased  irritability.  Subjective  disturbances 
pertaining  both  to  the  nervous  system  and  other  organs  and 
systems  were  encountered  considerably  less  frequently. 

In  an  objective  study  of  the  state  of  the  central 
nervous  system, "we  established  in  the  majority  of  the  exam¬ 
ined  persons  the  rising  or  falling  of  the  tendon  reflexes, 
tremor  of  fingers  of  out-stretched  hands,  instability  in  the 
Romberg  pose,  stable  red  or  pink  dermographism,  increased 
oer sol rat  ion  end  acrocyanosis.  Thus,  apart  from  character¬ 
istic  subjective  disturbances,  we  also  observed,  objectively 
determined  changes  in  the  state  of  the  nervous  system  in  a 
considerable  part  of  the  nail-making  workers.  All  these 
changes  were  of  a  functional  disturbance  nature.  No  symp¬ 
toms  of  organic  affection  were  observed.  Functional  distur¬ 
bances  of  the  nervous  system  in  the  observed  persons  showed 
in  the  form  of  the  asthenic  and  the  .astheno- neurotic  syndromes 
and  vegetative  dysfunction.  We  should  mention  an  expressed 
correlation  of  functional  disorders  in  the  nervous  system  of 
the  examined  persons  who  were  employed  for  a  long  time  in 
nail- making;  industry :  Functional  disorders  of  the  nervous 
system  were  increasing  in  number  and  the  degree  of  severity 
with  the  increase  in  the  length  of  employment. 

When  the  group  of  workers  was  examined  for  the  second 
time  a  year  later,  several  persons  showed  a  tendency  toward 
a  progress  of  neurological  symptoms,  A  considerable  frequency 
of  functional  disturbances  of  the  nervous  system  "in  the 'nail¬ 
making  workers  (in  more  than  one-half  of  the  workers)  and  the 
connection  of  these  affections  with  the  length  of  employment, 
aoparently,  permit  to  consider  occupational  effect  of  noise  as 
one  of  the  basic  factors  causing  the  development  of  neuroses. 
It  is  still  more  probable  because  there  were  b  times  less 
changes  in  the  state  of  the  nervous  system  in  the  control 
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group  than  in  the  workers  of  the  min  group*. 

it  .should  be  pointed  out  that  the .  clinical  picture  of 
changes  in  the  nervous  system  did  not  have  any  specific  mani¬ 
festations,  Du©  to  this  fact,  in  diagnosing  pathological 
shifts  caused  fey  the  effect  of  <•  noise,-  it  Is  necessary  to  - 
evaluate  thoroughly  in  each  individual  case  the  dynamics  of  .* 
the  affection  -and  to  study  in.  detail  the  anamnesis  of  th© 
patient  and  the  sanitation  and  hygienic  conditions  of  his  work. 
In  order  to  study  the  higher  nervous  activity  in  nail-: 
making  workers,  we  applied  the  speech-motor  method  with  pre¬ 
liminary  verbal  Instructions,  According  to  moat  of  the  re- 
searchers  (S®  A*  Kokotova,  .1964?  K.  R*  Mogendovich,  1964? 

A*  S;  jDmitriyw,  1956,  and. others),  the  application  of  this 
variant  of  speech-motor  method  in  the  process  of  clinical 
and  hygienic  studies  is  fruitful  and  promising,  TMs  method 
was  used  to  study  the. latent  period  of  the  conditioned  motor 
reflex  In  110  nail-making  workers,  light  and  sound, -  strong 
and  weak  -signals,  wort  used  as  conditioned  stimulants,  - 

.  -■Because  of  specific  changes  in  the'- auditory,,  analyser 
of  the  examined  -workers,  the  latent  period  of  the  conditioned 
motor  reflex  to  sound  stimulants  was  not  included  Into  the  : 
development  of  the  problem,  Sound  stimulant  was  used  to  study 
the  relationship  .between  the  reactions  to,  strong  and  weak  . 
sound.  We  arc  giving  -the.  -data  for  -  the  workers  of  .the.  main 
and  the  central  groups  (see  table) 

Average  value  of  the.  latent  period  of  conditioned  motor  re- 
flex  for  strong- and  weak  light  stimulant  {in  conditional  . 

units),  '  .'  :  '  -.  h  -■  :  '  .  v. 

■  Latent  Period  . 


Length  of  aaploymeat  -  .  -  -  "^Strongjt  ight  .  -  Weak  "light 


Up  "to  h  y  ears  :  -  262  ■  1  ■  29'2 

From  5  to  10  "  -  299  ’  333 

10  yeAra  rrvi  over  "  '  547  -  ••  .  387 

Control-  ;  231-.'  -  £69 


"  it  can  be  seen  'from  the  -  table  that  the  average  value 
of  ' the  1& lent  period  of  -  the  conditioned  motor  reflex  to  • 
strong  aha  wrn'k  light  stimulant  -In  workers  -  of  -the  main  group 
regularly  lengthen^'  with  the  length  ;of  occupations!  employ---. . 

Wo  could  not  detect  any  ’"stable  phase  states,  -  The.  ■ 
lengthening. of  the  latent  period  of  the  conditioned ' motor  - 
reflex -in  the  nail-making  workers  in  comparison  to  the.  work-; 
era  "of  the  control  group  depending  on ' the-*  length  of  employ** 
merit*  apparently  testifies  to  an  unfavorable  influence  of 
ndiss  Oh* the ?  state  of  "the  central'  nervous  system*  •  *ftie  leng¬ 
thening '.of  "the'  latent' period  may  be  considered  as  a  fall  of 
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the  agility  of  the  cortex  processes.  It  is  most  pfobsblv 
connected  with  the  weakening  of  the  stimulation  process  and 
an  appearance  of  pathological  Inertheas, 

In  Order  to  determine  the  functional  state  of  the  cen¬ 
tral  nervous  system,  we  also  applied  a  widespread  physiolog¬ 
ical  method  used  for  studying  optical  chronaxy.  th  solving 
the  problem,  we  proceeded  from  th®  fact  that  one  of  the  proofs 
of  reliability  in  any  study  la  the  agreement  of  results  ob¬ 
tained  by  different  methods  which  explain  and  supplement 
each  other*  It  has  been  established  by  the  studies  of  many 
Russian  scientists  (Yu.  M»  Uflyand,  1946  j  P.  M.  Vasilevskaya, 
1955;  and  others)  that  the  degree  of  visual  chronaxy  is  de¬ 
termined  by  the  state  of  the  higher  nervous  centers  -  th® 
optic  sone  of  the  cortex.  In  studying  optical  chronaxy,  it 
is  possible  to  obtain  definite  regularities  characterising 
the  functional  state  of  the  central  nervous  system.. 

We  conducted  our  chronaxymetric  studies  with  a  capa- 
citor  chronaxymeter  following  the  method  recommended  by  Yu, 

M*  Uflyand  (1941),  108  nail-Biaklng  workers  were  observed. 

Wo  took  for  comparison  the  results  of  the  observations  for 
24  workers  of  a  central  group  who  were  almost  healthy,  . 

W©  analysed  the  obtained  data  and  noted  that  a  con¬ 
siderable  pert  of  the  nail-making  workers  (66,4%)  had  a  long-' 
thenlng  of  the  values  of  optical  chronaxy  In  comparison  to 
those  in  the  control  group.  The  same  regularity  was  also 
established  in  comparing  the  values  of  optical  chronaxy  in 
nail-making  workers  depending  on  the  length  of  their  employ¬ 
ment.  However,  the  indexes  of  the  optic  rheobase  in  the  ob¬ 
served  persons  were  within  the  limits  of  the  physiological 
norm,  with  the  exception  of  5  persons  where  its  increase  was 
observed. 

It  has  been  shown  by  the  researches  of  Ye,  A,  Yakovleva 
(1944)  that  the  lengthening  of  the  chronaxy  is  caused  by  the 
intensification  of  th©  inhibition  processes  in  the  cortex  of 
the  brain.  The  data  of  optical  chronaxy  confirmed  the  result 
of  clinical  studies  and  studies  by  the  speech-motor  method. 

Considering  the  fact  that  changes  in  the  autonomic  nor-  - 
vous  system  are  one  of  the  sensitive  indexes  of  the  function¬ 
al  state  of  the  organism,  we  attempted  to  study  the  state  of 
the  vegetative  function  of  the  central  nervous  system  in  the 
persons  under  observation.  With  this  purpose  in  mind,  we. 
determined  the  nature  of  the  thermoregulation  reflex  follow¬ 
ing  A.  0,  Shcherbak*  s  method  as  modified  by  Ya.  Ya.  Terrier 
(1959) .  According  to  the  data  obtained  by  M.  I.  Sandomirskiy 
(1961),  K*  D.  Gorina  (1964)  and  others,  the  thermoregulation 
reflex  is  an  objective  criterion  of  the  state  of  the  vegeta¬ 
tive  functions  of  the  higher  sections  of  the  central  nervous 
system.  Thermoregulation  reflex  was  determined  in  111  nail¬ 
making  workers.  The  results  of  the  observation  show  that  in 
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the  overwhelming  majority  of  the  workers  (72$)  it  was  patho¬ 
logically  modified,  arid,  the  rate  of  the  disturbances  in  the 
themoregulat ion  reflex  was  .increasing  with  the  length  of 
employment,'  The  prevailing  facts  in  the  pathology  of  'the 
thermoregulation  reflex  was  its  fall  or  inertness « 

Thus,  the'  data  of  the  clinical  observations  and  the 
physiological  methods  Used  by  us  indicate  a  disturbance-  of 
the r neurodynamlde  in  persons  who  were  subjected  to  a  pro¬ 
longed  effect  of  noise#  The  shifts  -  which*  we.  revealed  in  the 
activity  of  the  higher  sections  of  the  central  nervous  sys¬ 
tem  permit,  it  seems  to  us,  to  approach  the  explanation  of 
the- mechanism -of  appearance  of  changes  In  Various  functions 
of  the  organism  under  the  influence* of  noise#  The  application 
of  physiological  methods  helped  to  objectify  the' diagnosis 
of  functional  disturbances  of  the  central  nervous  system  and 
served  as  a  reliable  aid  to  clinical  observations# 

We  also  considered  it  interesting  to  compare  the  ob¬ 
tained  data  on  the  changes  in  the  central  nervous  system  with 
the  disturbances  of  auditory  sensitivity  in  workers  of  the 
observed  group,-  because  the  provisional  sanitary  rules  for 
standardising  noise  in  industry  were  developed  only  on  the 
basis  of  the  change  in  the  state  of  the  hearing  organ,'  We  '■ 
studied  auditory  sensitivity  with  an  audiometer  A- 2  in  105 
nail-making  workers  whose  otoacopic  picture  was  normal. 

It  was  established-' by  this  investigation  that  the 
workers  whose  length  of  employment  up  to  5  years  did  not  have 
any  expressed  decrease  in  the  auditory  acuity#'  With  the  in¬ 
crease  in  the  length  of  work,  a  regular  decrease '  in  .auditory 
sensitivity  was'  noted  in  the  person  under  observation#  -A 
more  significant  decrease  was  observed  in  the  area  of  high 
freauencies  (2048,  4096,  8129  ops')*  The  maximum  degree  of 
decrease  in  the  auditory  acuity  was  observed  at  the  frequency 
of  4096  cps« 

Ife  follows  from  our  studies,  that  changes  in  auditory 
sensitivity  appear  in  the"  majority  of  the  examined  persons 
later  than  the  functional  changes  in  the  state  of  the  central 
nervous  system#  'Therefore, '  this  should  be  considered  in 
determining  standards  for  the  industrial  factor  under  study. 
Pathological  changes  found  in  the  workers  of  the  ob¬ 
served  group  are  raising  an  urgent  problem,  of  a  radical  im¬ 
provement  of  the  working  .conditions  in  the  nail-making  in¬ 
dustry,  Preventive  measures  should  b©  taken  along  the  lines 
of  sound-proofing  and  sound  absorption,  as  well  as  the  use 
of  individual  protective  devices.  An  Important  role  in  the 
prevention  of  diseases  Is  played  by  tnorough  preliminary  and 
periodic  medical  examinations. 

Gone In a ions 

1,  The  effect  of  high-frequency  noise  of  a  consider- 


'able  intensity  stay  result  in  disturbances  in . the  state  of  the 
central  nervous  'system*  . 

2*  The  application  <jf  clinical  .and  physiological  me¬ 
thods  makes  It  possible  to  establish  objectively  functional 
disturbances  in  the  nervou4  fey  stem,  . 

■  5*  Pathological  shifts  in  the  state  of  the  central 
nervous  system  in  the  observed,  nail-making  workers- appeared 
considerably  earlier  than  the  changes  in  their  auditory  sen¬ 
sitivity.  -  ■ 

4.  The  frequency  of  the  detected  pathological  changes 
was  increasing  with  the  lengthening  of  the  occupational  em~  ■ 
ployraent , • which  permits  to  connect  them-  with  a  prolonged 
effect  of  noise  and  points  to  the  necessity  of'  special  mea¬ 
sures  for  improving  working  conditions  in  nail-making  in¬ 
dustry. 
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SOME  NEURO DYNAMIC  FEATURES  OF  PERSONS  SUBJECTED' TO  THE 
COMBINED  EfPECf^FTfDUSTFlIAL  NOISE  AND  VIBRATION 


By  G.;  I.  ISuyav 

Department  of  Hygiene  of  work  With  a  Clinic  of  Occupational 
Diseases,  Leningrad  Kedical  Institute  of  Sanitation  and  Hy¬ 
giene* 


The  problem  of  the  effect  of  vibration  and  noise  on 
the  organism  of  workers  is  attracting  the  ..attention  of  nu¬ 
merous  researchers.  Many  of  the  papers  on  this  subject -treat 
the  effect  of  -each  of  the  above  mentioned  factors  on  certain 
functions  of  the  central  nervous  system  separately*.  However, 
a  joint  effect  of  vibration  and  noise' on  the  functional  state 
of  the  central  nervous/ system  is  treated  only  by  Individual 
authors.  At  the  sem©  time,  it  is  a.  simultaneous  effect  of 
vibration  aM  noise  on  the*  workers  that  frequently  takes 
place  under  industrial  conditions.  In  pa  rticular,  the  metal 
casting  trimmers  are  subjected  to  a ‘Combined  effect  of  these 
factors. 

Because  of  the  absence  of  date  on  neurodynamic  shifts 
which  may  occur  in  metal  casting  trimmer's  as  a  -'result  of  the 
effect  of  industrial  factors,  we  attempted  a  study  of  the 
functional  state  of  the  central  nervous  system  in  this  group 
of  people.  ; For  this ■  purpose  we  examined  110  trimmers  working 
with  pneumatic' chopping'  and  calking  hammers  R-5  and  studied 
the  ir"  sen! tary  and  'hygienic  working  conditions."  • 

The  analysis  of  vibrograms  recorded  during  various  . 
operations  in  the  process  of  metal  casting  trimming  permitted 
to  establish  the  fact  that  the  vibration  generated  by  the 
above  mentioned  hemaiers  has  a.  comparatively  low  basic  fre-\ 
qiieney  (25-50  cps)  and  very  small  ampl  it  tides,  and  is  charac¬ 
terized  by  the  presence  of  high  harmonics.  The  level  of -the 
noise  intensity  affecting' the  workers  is  given  in  Table;!* 
/see  following' page  for' Table  1/ 

It  can  be  seen  from"  the  data  in  Table  1  that  the  noise 
intensity  level  during  chipping  of  metal  casting  may  reach  a 
very  groat  value  (118  db) *  It  depends  on  the  industrial  op¬ 
eration  which  Is  being  performed  and  the  type  of  the  insert 
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Table  I 

The  nature  of  the  noise'  Intensity  level  in.  metal  casting 
trimming  with  chopping  and  calking  hammer  R- 5  (the  maxi¬ 
mum  permissible  level  for  the  spectrum  of  this  noise  is  80  db). 


. Industrial  Operation  Noise  intensl 

Trimming  with  short  chisel  .  * ’ ,  ,  100 

Trimming  with  long  chisel*  ,  »  *  ,  103 

Chipping  with  short  chisel  V  10? 

Chipping  with  long  chisel.  .  .  ,  110 

walking  .»•«*..»»»#«*  lOo 

Finishing  chipping  of  the  outer  sur¬ 
face  of  the  piece*  .......  13.5 

Finishing  trimming  of  the  inner  sur¬ 
face  of  the  piece*  .......  13.8 


ty  level 


JjLn  jib ) 


tool.  A  study  of  the  spectral  composition  of  the  noise  has 
shown  that  its  high  level  of  intensity  is  combined  with  an 
unfavorable  distribution  of  the  sound  energy  in  the  spectrum, 
whose  maximum  is  situated  In  the  area,  of  high  frequencies 
{SOOOcps}.  This  gives  reason  to  consider  noise  along  with 
vibration  as  on©  of  the  leading  professional  unhealthy  work¬ 
ing  conditions  of  this  type  of  industry. 

Examination  of  each  workman  was -preceded  by  e  purpose¬ 
ful  collection  of  anamnestic  data.  In  addition  to  the  com¬ 
plaints  regarding  the  phenomena  of  a  "local  nature w  caused 
by  the  changes  in  the  tissues  .which  took  place  under  the  in¬ 
fluence  of  vibration  we  discovered  disorders  in  the  neuro- 
psychic  sphere.  The  workers  complained  of  increased  irrita¬ 
bility,  lack  of  self-control  and  quick  temper.  ’-About  half 
of  the  examined  persons  noted  occurrence  of  headaches  of  var¬ 
ious  localization  and  intensity,  sometimes  accompanied,  by 
an  unpleasant  noise  and  a  ringing  in  the  ears.  Part  of  the 
workers  noted  increased  fatigability  and  general  weakness 
■after  work.  The  number  of  complaints  characteristic  of 
neurasthenic  symptom  complex,  as  a  rule,  regularly  Increased 
with  the  increase  in  the  length  of  employment  in  the  capa¬ 
city  of  a  trimmer* 

The  group  of  trimmers  under  observation  consisted, 
chiefly,  of  young  workmen  well  developed  physically.  We  did 
not  observe  any  substantial  deviations  in  the  heart,  lungs 
and.  in  the  organs  of  the  abdominal  cavity  when  we  gave  them 
an  objective  examination.  The  changes  which  we "found  were 
chiefly  connected  with  the  state  of  the  central  nervous  sys¬ 
tem  and  neur ocircula to ry  disturbances  in  the  upper  extremi¬ 
ties.  No  symptoms  or  organic  affection  in  the  nervous  sys¬ 
tem  were  established.  Most  of  the  detected  disorders  only 
indicated  the  presence  of  functional  disturbances  (Increase, 
and  in  come  Instances  a  decrease,  in  tendon  reflexes 
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expressed  toy  slight  tremor  .of  the  fingers  of  .outstretched 
hands  and  of  closed  eyelids)*  These  changes'  were  .'accompanied 
toy  a  general  perspiration  and  a  stable  red  dermographism* 

The  analysis  of  th®  obtained  material  .pointed  to  ft  tendency 
toward  increased  changes  in  the  nervous  system  with  the  In¬ 
crease  and  th©  length  of  employment.  For  control  purposes 
we  examined  102  worker©  of  approximately  the  same  age  as  the 
trimmers  but  who,  in  the -process ’of  their  work,  were  not  auto-  ' 

• jeeted  to  the  influence  of  factors  characteristic  of  the  me¬ 
tal  casting  trimmers*.  occupation.  It  was  established  in  com¬ 
paring  the  results  of  the  examination  of  the  trimmers  with 
the  data  of  neurological  examination  of  the  workers  of  the 
control  group,  that  functional  disorders  of  the  nervous  sys¬ 
tem  ©re  observed  6  times  more  frequently  in  the  trimmers  than 
in  th®  persons  who  were  not  subjected  to  the  effect  of  noise 
and  vibration  In  their  work.  .  Thus,  the  examination  results 
of  the  metal  casting  trimmers  point  to  the  presence  of  charac¬ 
teristic  subjective  and  objective  disorders  peculiar  to  th© 
neurasthenic  syncrome  with  a  number  of  vegetative  disturbances© 
The  adapt ometric  method  was  selected  to  study  the  state 
of  higher  nervous  activity,  which  made  it  possible  to  determine 
most  fully  the  neurodynamic  peculiarities  of  the  observed  group 
of  workmen,  because  th©  visual  analyser  Is  Closely  connected 
with  other  sections  of  the  brain*  The  dark  adaptation  was 
studied  with  the  new  Russian  ©dap tome ter  ADM*  Thresholds  of 
light  sensitivity  were  determined  every  &  minutes'  in  the  course 
of  1  hour  in  darkness.  In  analysing  the  results,  we  proceed¬ 
ed  from  a  number  of  indexes'  characterizing  the  peculiarities 
of  the  night  vision  of  the  observed  persons,  such  as  initial 
maximum  level  and  the  rat©  of  dark  adaptation.  .The  degree  of 
"normality"  or  "paths logic  'State1'  of  the  dftrkadaptstion  curve 
was  determined  toy  comparing  with  the  data  on  persons'  with  a 
normal  adaptation  to  darkness#  As  it  was  shown  by  the  obser¬ 
vations  on  the  group.'  of  metal  casting  "trimmers,  /  their  light 
sensitivity  differs  noticeably  from  such. sensitivity  in  persons 
whose  state  of  the  dark  adaptation  is  normal*  The  distribu¬ 
tion  of  average  values  'of  the  light  sensitivity  during  dark' 
adaptation  for  the  group  of  trimmers  "is  given  in  Table  2, 

/see  Table  2  on'  following  page/' 

' Shifts  noted  in  the  adaptometry  indicate  a  low  state 
in  the  light  sensitivity  during  the  process  of  the  dark  adapta¬ 
tion  in  the  metal . casting  trimmers.  In  agreement  with  this, 
a  general  shape  of : the  curve  characterizing  the  progress  of 
the 'dark  adaptation  of  the  trimmers  differs  considerably  from 
the  control'  adapfomogram;  The' adaptation,  curve  for  them  was 
considerably  lower  than  th©  curve  characteristic  of  the  con¬ 
trol  group#  A  further  analysis  of  the  obtained  material  in¬ 
dicated  regular  drop  in  the  light  sensitivity  for  the  group 
of  trimmers  with  the  Increase  in' the  lengths  of  their  - 


Table  2  .  £ 

.Results  of  de te mine. fc ion.  pf“  sensitivity  to  light  in  the 
process  of  dark  adaptation  in  metal  casting  trimmers  and 
In  a  control  group*  y-T 
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employment  in  this  occupation.  According  to  the  research 
data  of  a  number  of  researchers  (P.  0.  Makarov,  1952 j  A.  A. 
Lebedinski i,  1948?  B.  G.  Korobko,  1968,  and  others),  it  is 
•oossible  to  assume  that,  apparently,  a  considerable  exten¬ 
siveness  of  inhibition  in  the  brain  as  well  as  ascertain, 
inertness  of  nervous  processes  lias  in  the  basis  of  lower 
levels  of  light  sensitivity  in  darkness  for  the  trimmers  of 
this  group*  Such  a  state  In.  the  trimmers,  it  e<M®s  to  us, 
may  be  caused  by  the  prevalence  of  an  inhibition  process 
appearing  as  a  result  of  a  prolonged  and  sometimes  a  strong 
■  stimulation  of  the  nervous  centers  resulting  from  the  effect 
of  industrial  factors  characteristic  in  this  occupation.  The 
degree  of  changes  in  the  process  of  dark  adoption  in  trim¬ 
mers  is  correlated  with  the  expression  of  a  clinical  picture 
of  neurasthenia,  *;• 


In  order-  to  verify  the  results  obtained  in  the  adaptc- 
metric  study  of  the  state  of  the  higher  nervous  activity  in 
the  metal  casting  tr tamers,  wo  measured  the  latent  period  of 
the  conditioned  motor  reflex  by  means  of  an  electric  chrono- 
seopa  with  the  application  of  4  stimulants  (intensive  or  weak 
sound,  and  strong  or  weak  light) ,  In  the  process  of  examin¬ 
ing  the  trimmers,  we  revealed  changes  in  their  sound  analyser 
which  are  peculiar  to  those  working  under  the  conditions  of 
a  considerable  industrial  noise.  Therefore,  it  was  not  pos* 
sible  to  use  the  data  obtained  during  the  effect  of  the  sound 
stimulant  for  determining  the  value  of  the  latent  period  of 
the  conditioned  motor-  reflex.  It  was  shown  by  the  analysis'' 
of  the  material  obtained  under  the  effect  of  the  light  stistu- 
lend  that  the  value  of  the  latent  period  of  the  Conditioned 
motor  reflex  in  the  trimmer a  to  a  strong  and  weak  light  differs 
considerably  from  that  in  persons  taken  as  a  control  group 
{Table  5). 

Table  S  •  .  y 

Average  value,  of  the  latent" period'  of  the  conditioned  motor 
reflex  (in  conditional  units)  to  strong  and  weak  light  stimu¬ 
lant  in  trimmers  and  in  workmen  of  the  control  -group 


Group 


Strong 


Light 


Control 
Metal  casting  trimmers 


229 

286 


Weak 
258 
'  342 


It  can  be  seen  from  the  data  in  Table  3  that  there  is 
an  expressed' retardation  of  the  conditioned  motor  reflex  in 
the  trimmers  as  compared  to  the  workers  of  the  control  group. 

A  further  analysis  of  the  obtained  material  indicated  definite 
regularity  in  the  lengthening  of  the  latent  period  of  the  con¬ 
ditioned  motor  reflex  with  the  increase  in  the  length  of  em¬ 
ployment  as  trimmers*  . 


Tab! a  4  .  -  - 
Average  value  of  the  latent'  period  for  strong  and  weak  light 
stimulant  .in  trimmers  with  different  length 'of  employment. 


Stimulant 


Strong  light 
Weak  light 


Latent  period  of  conditioned  motor  reflex 
(in  conditional  units 
Employment  Employment 

less  than  5  to  10 

5  years  years 

~H27r - - 

31 b  341  '  371 


Employment  • 
10  years  or 
more 


The  results  of  the  study  point  to  the  fact 
the  process  of  measuring  the  latent  period  of  the 


there  appeared 


ed  motor  ref lea , 
trimmers* 

The  latent  period  of 
is  chiefly,  as  It  is  known. 


phase 


states  in  a 


that.  In 
condition* 
number  of 


teristics 
suring  of 


of  the  agility 
the  latent  peri 


od 


the  conditioned  motor  reflexes 
one  of  the  physiological  char  a  c. 
the  cortex  processes.  The  mea- 
of  the  conditioned  motor  reflex 


permuted  us  to  study  the  rate  of  their-  appearance  and  pro 
gresa*  tie  found  in  the  trimmers  of  the  observed  group  a 
marked  delay  of  the  response  reaction  to  all  stimulants  we 
used*  This  face  may  be  caused  by  the  lowering  of  the- agility 
o,  the  cortex  processes,  weakening  of  the  stimulation  process 
and  tne  appearance  of  pathologic  inertness* 

.  lhus,  the  application  cf  physiological  research  methods 
permitted  to  reveal  definite  regularities  in  the  change  of 
th?;  j.  emotional  state  of  the.  central  nervous  system  in  metal 
casting  trimmers.  Considerable  noise  and  vibration  accompany¬ 
ing  this  industrial  process  result  in  the-  chronic  fatigue  and 
an  exhaustion  of  the  cortex  processes  in  the  workmen  and  dis¬ 
turbing  the  functions  of  nervous  activity,  cause  the  develop¬ 
ment  of  neuroses*  .  * 

Our  observation  of  the  workmen  revealed  a  number  of 
complaint s  regarding  the  impairment  of  auditory  acuity  and 
iiOj.se  a.id  ringiiig  in  the  ears*  This  fact  was  a  basis  for 
studying  the  auditory  function  in  the  trimmers.’  102  trimmers 
having  a  normal  otosccpic  picture  were  subjected  to  an  audio- 
metric  examination.  More  than  half  of  the'  examined  persona 
complained  of  hearing  depressions  of  various  degrees.  The* 
number  of  such  complaints  grew  with  the  increasing  length  of 
employment .  Audiometric  studies  in  air  conductivity  revealed 


&  peculiar  drop  in  the 


threshold 

.r,l 


,  ,  _  -  -  curves  for  the  metal  casting 

trimmer a.  These  Changes  included  both  the  treble  and  the  bass 
zones  of  the  tone  scale  of  the  audiometer  (Illustration  1), 

Tne  most  marked  depression  of  the  air  perception  appeared  in 
regard  to  the  high-frequency  sounds  of  2048,  4096  and  8192  cps 
A  study  of  the  depression  in  the  threshold  precaution 
of  sounds  on  the  length  of  employment  was,  in  our  opinion 
extremely  essential  and.  important.  As  a  rule,  we  observed  in 
the  workers  an  impairment  in  the  air  perception  with  an  in¬ 
crease  in  the  length  of  their  employment  (Illustration- 2)7" 

It  Is  characteristic  that  in  the  trimmers  employed  up  to  5 
years  with  a  constant  air  perception  of  low-freauency  soimds 
we  noted  a  moderate  lose  of  hearing  for  high-frequencies  with 
a  particular  stress  for  the  frequency  of  4096  ops.  Ya.  S. 
■Temkin  (1957)  and  others  consider  that  the  failure  In  sound 
perception  at  64095  may  be  evaluated  as  an  early  sign  of 
occupational  hearing  impairment.  In  workers  employed  from 
b  to  10  years  we  observed  more  marked  changes  in  the  air 


for 


the  metal 


* 


perception,  .A  still  sharper  decline  in  the  threshold  of 
sound  audibility,  both  of  low  and  high  frequencies,  was 
noted  in  the  trimmers  of  a  10  year  employment  and  longer* 
Audlomefcric  studies  permitted  to  reveal  changes  In  the  audi¬ 
tory  function  of  metal  casting  trimmers  and  to  connect  them 
p athogene t ica lly  with  industrial  noise  affecting  the  workers 
in  combination  w ith  vibration* 


Illustration  1.  loss  of  hearing  in  metal  casting  trimmers 
according  to  the  audiometric  data*  : The  threshold  of  audibi¬ 
lity  for  normal  hearing  was  accepted  as  0  decibels  for  all 
frequencies.  ■  Along  the  Y-axis  -  loss  of  hearing  in  desibe'ls; 
along  the 'X-axis  -  frequency  in  cps.  -  . 

The  studies  conducted  by  us  permitted  to  consider 
that  in  the  case  of  a  simultaneous  effect  of  noise  and  vi¬ 
bration  on  workers,  there  takes  place  an  intensification  of  • 
their  favorable  effect*  The refer©, 'the  requirements  for 
setting  standards  for  these  factors,  when  they  simultaneous¬ 
ly  effect  the  workers,  should  be  raised.  As  an  individual 
means  of  protection  for  the  trimmers*  hearing  organs,  the 
ear  muff's  IGAL  padded  with  the  Voyachek  mass  could  be  re¬ 
commended.  In  the  trimming  areas  it  is  expedient  to  build 
soundproofed  resting  rooms  for  the  workers  for  short  rests. 

The  design  of  the  chopping  and  calking  pneumatic  hammers 
should  include  devices  for  reducing  vibration  and  muffling 
noise,  in  selecting  employees  for  work  where  noise  and  vibra¬ 
tion  are  present  special  attention  should  be  given  to  the 
functional  state-  of  the  central  nervous  system  along  with 
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Illustration  2*  Loss  of  fe.6ar5.ng  in  the  trimmers  depending 
on  the  length  of  employment.  The  threshold  of  audibility  ^f  or 
normal  hearing  was  accepted  as  0  decibels  for  all  frequencies. 
Along  Y-axis  -  loss  of  hearing  in  deoibaLs*  along  X-axis  - 
frequency  In  cps,  1  -  loss  of  hearing  for  less  than  5  years 
of  employment;  2  -  loss  of  hearing  for  5  to  10  years  of 
employment ;  3  -  loss  of  hearing  for  10  years  of  employment 

or  more. 

the  state  of  the  auditory  analyser.  During  periodic  medical 
examinations  of  those  working  with  pneumatic  instruments  it 
is  advisable  to  conduct  audiometric  studies  in  order  to  re¬ 
veal  initial  changes  in  the  functions  of  the  hearing  apparatus. 
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KOISE  MEASURING  INSTRUMENTS 


By  I*  -  A* '  Graf  skly  (Moscow) 


Noise  control  is  becoming  more  and  more  important* 

A  successful  solution  of  this  problem  depends  in  many  res¬ 
pects  on  the  quality  of  the • measuring • instruments  and  the  ' • 
methods  of  measuring*  The  ■•aim' of  their  article  Is' to  ac¬ 
quaint  the  readers  with  some  Russian  and  .foreign  acoustic 
instruments,  their  purpose,  and  the  most  important  techni¬ 
cal' characteristics*  it  Is  customary  to ;  describe  noise  by 
the  level  of  sound  pressure  and  spectrum.  The  level  of  the: 
sound  pressure  of  noise  Is  measured  by  an  object lv«  noise 
gauge  consisting  of  a  microphone/  an  ■•amplifier,  a  rectifier 
and  an  indicator.  The  main  characteristics  of  a  noise  guage 
are:  Frequency  range,  irregularity  of  frequency  characteristic, 
range  of  the  measured  levels  of  sound  pressure  and  the  type 
of  corrected  frequency  characteristics* 

In  measuring  noises,  it  is  desirable  for  the  -noise 
gauge  to  have  a  frequency  range  from  40-50  to  10,000  - 
12,000  cps  with  an  irregularity  of  the  frequency  characteristic 
from  £2  to  +2.5  dto  in  the  range  up  to  8,000  cps,  and  from 
+3  to  Vs*&  db  in  the  range  over  -8,000  cps*  ’  If  the  noise  level 
is  greater  than  the  upper  limit  measured  by  the- noise  gauge, 
stepped  attenuates  of  10,  20,  30,  or  40  db  which  are  used  as 
inserts  or  selectors  in  the  noise  gauge  system.  In  using  such 
attenuators,  it  is  necessary  to  make  sure  that  the  microphone 
is  mechanically  strong  to  sustain. increased  levels  of  sound 
pressure  pud  the  value  of  nonlinear  distortions  is  not  greater 
than  the  allowable  value* 

For  measuring  high  levels  of  sound  pressure  up  to 
ISO  -  280  db,  additional  microphones  may  be  added  to  the  noise 
gauge*  Such  microphones  are  used  in  the  "Dow  Instruments" 
type  1400  (England)  .and  the  "General  Radio*  type  1551-B  (USA) 

noise  gauges*  >■ 

For  approximate  measurement  of  the  loudness  levels  of 
sounds,  objective  noise  gauges,  apart  from  the  linear  fre¬ 
quency  response  ( *lin. *  or  "C"),  have  corrected  responses* 

In  the  American  models  these  responses  correspond  to  40  ("A") 


4l 


end  70  ( wBa)  phone,  in  the  English  models  developed  by  King  - 
to  30,  30,  70,  90  and  100  phone,  and  in  the  German  (PRO)  - 
to  DIM  3,  DIM  2  ("A"),  DIH  1  (}iBH)  and  "C“,  In'Eany  noise 
gauges,  the  selection  of  corrections  is  done  by  the  operator 
depending  on  the  measured  level,  which  leads  to  all  kittle  of 
incidental  errors*  A  more  exact  and  perfect  noise  gauge  in  th 
this  reaped  is  the  UOT  noise  gauge  in  which  the  correction 
of  the  frequency  responses  Is  done  automatically  every  10  dh 
for  the  levels  from  30  td'80  phone,  levels  over  90  phons 
(decibels)  are  measured  at  the  linear  response  (I,  I.  Slavin)* 
Filters,  analysers, and  spectrometers  are  used  for 
measuring  the  noise  spectrum.  Filters  are  the  elements 

in  any  analysing  instrument.  Most  of  the  modern  filters  are 
based  on  the  use  of  the  resonance  phenomenon  in  electric  cir¬ 
cuits.  The  main  characteristics  of  the  analysing,  instrument 
ares  Frequency  band,  equivalent  transmission  bandwidth 
(briefly,  bandwidth),  dynamic  range  (attenuation  outside  of 
the  transmission  band) ,  and  the  incline  steepness.  All  of 
these  values  ©re  determined  from,  the  frequency  response  of 
the  filter  (its  resonance  curve),  a  diagram  of  which  is 
shown  in  the  illustration.  Frequency  response  can  be  obtained 
if  we  feed  sinusoidal  constant  amplitude  voltage  and  th© 
changing  frequencies  into  the  input  of  the  instrument  and 
measure  the  voltage  at  the  output* 


Frequency  Response  of  a  Band  Filter* 

4  fH  and  fy,  -  midband.,  lower  bend,  and.  upper  band 
frequencies* 

Legends  1)  dynamic  range* 

2)  equivalent  transmission  band*  ' 


The  -  equivalent  pransmissiOB  bandwidth  is  the  width  of 
such  white  noise  band  [  Se®  Mote]  whose  energy  equals  to  the 
entire  energy  of  the  corresponding  bt&b  between  the  re son-  • 
ance  curve  and  the  X-axls,  and  the  level  of  the  white  noise 
spectrum  is  equal  to  the  maximum  level  of  the  resonance  curve. 
In  practice,  the  equivalent  transmission  bandwidth  is  consul- 
dered  to  be  the  width  of  the  resonance  curve  at  the  distance 
of  A -3  db  from  the  top* 

[Kobe]  White  noise  Is  the  noise  with  even  energy 
spectrum  containing  all  frequencies  within  the  audible  range 
when  measuring  with  a  narrow-band  analyser  (L*  Beranek)* 

,  Us©  dynamic  range  of  an  analysing  instrument  is  the 
difference  betweep  the  maximum  and  the  minimum  of  transmis¬ 
sion  (expressed  in  decibels)  during  constant  attenuation, 

The  incline  steepness  is  characterised  by  the  incline 
of  a  tangent  to  the  resonance  curve  of  the  filter  at  the  point 
of  its  crossing  &  line  parallel  to  the  X-axis  at  the  level  of 
2  db  from  the  top  and  is  measured  in  decibels  per  octave. 

The  steepness  of  Incline  is  connected  with  the.  transmission, 
bandwidth.  The  narrower  the  band,  the  greater  is  the  steep¬ 


ness  of  incline,  •  .  i/  -  ' 

Depending  on  the  width  of  the  transmission  band  ail 
analysing  devices  are  divided  into  analysers  with  a  constant 
transmission  bandwidth  expressed  in  cycles  per  second,  and 
analysers  or  filters  with  a  constant  relative  width  of  the 
transmission' band  expressed  in  percentage  of  the  frequency 
of  tuning.  •  The  latter  Can  be  either  with  continuous  tuning 
or  stepped  tuning,  in  the  latter  case  they  are  called  ana¬ 
lysers-'  or  filters  with  adjacent  bands •  •  The  analyser  differs 
from  the  filter  in  that  it  has  a.  rectifier  and  a  pointer-, 
tyre  indicator  or  an  electron— beam  tube*  Spectrometers  also 
belong  to  the  analysing  Instruments  with'  .'adjacent  bands* 

Spectrometer  ls~ah  instrument  in  which  the  .  spectrum  .  , 
of  noise  can  be  observed  visually  on  the 'screen  of  the  elec¬ 
tron  beam  t\j, be  In  the  form  of  -  .columns'  corresponding  to  a  '  . 


number  of  frequency 


bands  *  The  else  of  .the  .  constants  o: 


observed '  spectrum  are  usually  proportional  to  the 

of  the  sound  pressure  components.  Spectrum  can  be  pn.otograph.ed 

Analysing  etruments  with  -adjacent  1/ o-o'etave  transmis¬ 
sion  bands  are  most  -suitable  for  'measuring  noise  spectra. 

Such  a  band  Is  sufficiently  narrow  for  an  approximate  deter¬ 
mination  of  discrete  components  of  noise  and  at  the  same  time 
sufficiently  wide  for  averaging  the  fluctuations • of  the  spec¬ 
trum  coaoonents  .'.of  non- stationery  noise.  ^  ...  • 

The  dynamic  range-' of  -an  analysing-  instrument-  should 
h®  5.10  db  greater  than  the  difference  between  the  maximum 
and  minimum 'levels  of  the  'noise  -spectrum  components*  ^Other- 
wis©  it  is  impossible- to 'detect  and  measure  .the  latter. 
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. Tlis  great er  'is' the  steepness  of  'incline'" ‘"in" ~the~fTlt<s]r, 

'1.  «.  the  closer  it  is  to  an  ideal  filter  whose  incline  lines 
hr©  vertical*  the  closer  is  the  correspondence  of  the  measured 
spectrum  to  the  actual  one.  In  the  best  types  of  instruments 
with  l/3~ocfcave  bands,  this  Value  reaches  60  db  and  more  per 
octave,  The  steepness  of  incline  of  25-50  db  per  octave  may 
be  considered  satisfactory*  .  .  . 

In  noise  analysis,  the  greatest  amount  of  time  is  spent 
In  recording  the  readings  of  the  Instruments  and  processing 
the  experimental  data.  The  application  of  automatic  record¬ 
ing  Instruments  -high  speed  sound  level  recording  devices 
(recorders),  considerably  reduces  this  time  and  Improves  the 
exactness  of  measurements.  Recorders  together  with  other 
instruments  permit  to  take  various  acoustic  measurements. 

In  measuring  noises,  they  are  used  with  noise  gauges  end 
analysers  for  continuous  recording  of  the  total  level  of  noise 
the  noise  components  and  the  noise  spectrum. 

The  recorder  consists  of  an  input  potentiometer,  am¬ 
plifier,  recording  device,  and  a  synchronous  motor  with  de¬ 
vices  for  moving  the  paper  and  connecting  the  outer  instru¬ 
ment,  /; 

If  we  connect  the  recorder  with  a  flexible  shaft  to 
the  limb  of  the  analysing  instrument,  pass  voltage  from  the 
output  of  the  analysing  instrument  to  the  input  of  the  re¬ 
corder  and  turn  on  the  motor,  the  noise  spectrum  will  be  re¬ 
corded  on  the  paper  tape.  With  the  proper  selection  of  speeds 
for  the  movement  of  paper  and  the  turning  of  the  limb,  a  re¬ 
cording  can  be  made  on  paper  previously  lined  for  frequency. 
The  absolute  levels  of  the  noise  components  and  the  total 
level  of  noise  can  be  determined  if  appropriate  d&llibration 
;of  the  instruments  is  done,  .  ?-■ 

No  mechanical  connection  of  instruments  is  needed  for 
the  continuous  recording  the  total  level  of  noise  or  its  com¬ 
ponents.  It  is  sufficient  to  connect  the  output  of  the  noise 
gauge  or  the  analysing  instrument  with  the  output  of  the  re¬ 
corder  and  take  a  recording. 

The  basic  characteristics  of  the  recorder  are:  Pre- 
quency  range,  irregularity  of  frequency  response,  movement 
speed  of  paper,  speed  of  recording  (movement  of  the  point), 
and  the  revolving  speed  of  shaft  for  connecting  outer  Instru¬ 
ments.  A  recorder  of  H-110  type  has  been  developed  in  the 
USSR  and  is  now  produced  by  one  of  the  factories  of  the 
Leningrad  Council  of  National  Economy.  Z-' 

Some  foreign  firms  manufacture  compos it®  instruments 
for  acoustic  measurements  -  spectrographs  consisting  of  a  , 
noiae  gauge,  an  analyser,  end  a  recorder.  The  spectrograph 
of  the  S510*» type  produced  by  a  Danish  firm  Bruel  and  Ejer  ♦ 
The  most  promising  method  in  noise  measurements  is 
the  method  of  magnetic  recording  with  t^e  use  of  the  magnetic 


t&pe- recorder.  This,  method  is  widely  used.  A  recording  of 
noise  is  analysed  in  detail  in  a  laboratory  and, if  desired, : 
can  be  preserved  for  further  studies.  It  is  more  convenient, 
to  make  an  analysis  not  for  an  entire  recording  but  for  a 
part  of  it  which  was  cut  .off  and  made  into  a  ring. 

The  use  of  magnetic  recording  in  noise  measurements  ; 
has  the  following  advantages?  The  available  analysing  instru¬ 
ments  are  used. more  rationally,  favorable  conditions  are 
created  for  a  centralized  interpretation  of  the  recorded 
noises  on  stationary  automatic  instruments,  it  is  possible 
to  take  measurements  and  analyse  extremely  short'  processes  ;; 
the  noise  of  which 'lasts  seconds  dr  tens  of  seconds,  to 
study  non-* stationary  noises  during  separate  short  periods  of 
time  and  the  phas©"  relationships  :of '  frequency  components  of 
noise.  Each  of  .the'  enumerated  measurements'  is  done  accord-' 
lag  to  a  corresponding  method.  -  : 

In  order  to  obtain  good  results  for  measurements, 
magnetic  recording  should  not  have  substantial  distortions 
in  the  noise  under  stltdy.  The  following  characteristics  of 
the  magnetic,  tape  recorders  are ‘  most  -import ant-  f  rom,  this 
•point  of.  view*  '  Frequency  rang©',  irregularity  of  frequency 
response,  stability  Of,  the  amplitude  and  frequency  'response:, 

A  portable  •  tape1  recorder  type-600'1  or  601  is"  produced  in  the' 
USA  by  the  firm  “Apex*  especially  for  acoustic  measurements;. 
The  same  instrument  is  also '  a'  noise  gauge,'  ,  ; 

'.Measuring' instruments  (noise  gauge®,  analysers,  etc',') 
should  be  periodically,  not  less  than  once  a  year,  checked.  : 
and  graduated  in 'Special ■ acoustic1  laboratories. '  If  the 
corrections  of  ;C&rtaih  measuring  instruments  or  groups  of 
instruments  -exceed  t-3  db  at  individual  frequencies,  they 
should  hs -takeri'- into  'consideration,  in  measurements'  and  cal-: 
culat ions "  ■■••'■'  "  ••  •  ..  • 
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;  Until  recently  there  was  no  single  standard '"method  i 

in  uh&  USSR  and  abroad  to  evaluate  soundproofing  capacity  of 
protective  constructions  in  buildings.  Because  of : this  it  i 
was  do.fi xcult,  and  sometimes  Impossible,,  to  compare  sound— 
insulating  qualities  of  constructions  studied  In  different  ' 
countries,  -  .  I 

»08t  widespread  method  to  evaluate  the  sound-  l  - 
Insulation  of  protective  constructions  from  airborne  noise  5 
Is  to  evaluate  it  by  on®  value  of  Its  average  sound- insula- ]•  - 
tfing  c&p  sc  i  ty  (in  d©  o i X  & )  i  zx  &.  cc  &1&  ft*©  o*u.  ©ncy 
more  often  in  the  range  of  100-  3200  ops,  The  sound- insula¬ 
tion  of  floors  from  the  impact  noise  has  also  been^evaluated 
in  many  countries  by  one  index  -  by  the  loudness  level  of  im¬ 
pact  noise  (in  phone)  under  the  floor  produced  by  an  impact 
m&onlne  (of  different  types  in  different  countries)  working 
on  the  floor,  reduced  to  a  general  .sound- absorption  value  o® 
th©  room  bslow,  or  by  ©  number  Indicating  by  how  many  p-hons 
t^iC  floor  lowers  the  loudness  level  of  the  impact  jq© 5  n o  Jr 
comparison  to  a  standard  floor.  Because  of  such  methods "of- 
evaluating  th®  sound— insulation  capacity  of  constructions-,  "i 
standard  requirements  for  sound- Insulating  construction  have 
also  been  expressed  in  most  instances  by  a  single  Index,  '  i 
Thus,  according  to  the  standards,  it  was  required $Ji  th®  in¬ 
structions  for  soundproofing  many-storied  residential  build¬ 
ings  (I  1-4-63)  that  average  capacity  of  floors  and"  walls  1 
between  apartments  to  insulate  from  the  airborne  noise  should 
hot  be  less  than  48  db,  and  that  of  partitions  between  the  ! 
rooms  -  net  loss  than  40  db.  The  loudness  level  of"  impact.  ] 
hols®  produced  under  a  floor  under  normal  operational  condii. 
tions  should  not  exceed  40  phons.  .  «r  ..  i 

: - .'-Such  method® -for  the  ■©valttftting..aad. ..standardising  of! 


the  soundproofing  and'  protective  installations  were  accepted 
because  of  their  simplicity  and  sufficient  precision  for 
practical  engineering  purposes  in  the  case  of  acoustically* 
uniform  constructions*  However*  for  non-uniform  constructions 
which  have  air  space  or'  consist  of  layers  of  materials  differ¬ 
ent  in  their  density  and  resilience*  this'  method  of  evalua¬ 
tion  is  not  sufficiently  exact*  ^  • 

In  1S57*  the  Research  Institute  of  Architectural 
Physics  and  Protective  Constructions  of  the  Academy  of  Con¬ 
struction  and  Architecture,  USSR,  in  cooperation  with  a 
special  architectural  designing  bureau  of  the  Moscow  City 
Executive  Committee*  developed  new  evaluation  methods  and 
standard  requirements  for  .soundproofing  protective  construc¬ 
tions  ,  These  standards  were  included  into  the  revised  Par..  7, 
Chapter  IV,  of  the  Sanitation  Standards  and  Instructions  and 
into  the  instruction  for  the  sound- Insulation  in  residential 
end  public  buildings  (Sanitation 'Standards  39»58).  .The  new' 
methods  of  evaluation  and ' standardisation  of  sound- insulation 
in  structures  closely  follow  the . suggestions ' on  a  unified 
method  of  measuring  the  sound- insulating  quality  of  struc¬ 
tures  by  the  Technical  .Committee  No*  43'  (Acoustics)  of  the 
International  -Organization  on  Standards* 

According  to  the  new’  standard  requirements*  the ' capa¬ 
city  '  of  structures 'to  insulate  from  the  airborne  sound  is 
evaluated  by  a  frequency  response  curve  in  the  frequency  band' 
of  100-3200  ops.  The  main  criterion  for  determining  the  re¬ 
quired  insulating  capacity  of  protective  structures  from 
airborne  noise  are  the  curves  of  standard  frequency  res¬ 
ponses  in  the  seme  band, 

Sound- insulation  of  'the  floor  is  evaluated  by  a  fre¬ 
quency  response  Curve  of  the ' reduced  sound  pressure  level 
of  the  impact  noise  under  the  floor*  The  required  sound- 
insulating  quality  of  a  floor  from  an  impact  noise  is  de¬ 
termined  by  the  curves  of  standard  frequency  responses  of 
the  reduced  sound-pressure  level  in  the  range  of  •  1.00-3200 
cps., 

Illustration"  1  shows  three  normative  frequency  res¬ 
ponse  ' curves  of  sound- insula ting  property  of  structures, 
from  airborne  noise® 

Curve  1  represent©  the  'required  standards  (ayerave 
sound- insulating  capacity  of  48  db)  for  the  walls  and  parti¬ 
tions  between  apartments  and  those  separating’  habitable  rooms 
from  stairways  and  from  uninhabitable  rooms  within  an  apart¬ 
ment  house,  floors .between  habitable  rooms*  those  separating 
habitable  rooms  from  auxiliary  rooms*  as  well  as  from  uninha¬ 
bitable  rooms'  within  apartment  houses,  etc*. 

•  curve  II  represents  the  required  standards  (average 
sound- insulating ' capacity  of  44  db)  for  the  walls  'and  parti¬ 
tions  between  hotel  rooms*  wall©  and  partitions  between  class 


In  schools,  floors  be few asm  hotel  rooms ,  between  inh© 
rooming  houses,  etc 


u.i:uuB  uewsn  naoivame  rooms  in. 
*  as  well  as  between  office  rooms,  in  adminis- 


.  rooms 

■  bitable  rooms  in  _  . y 

Curve  in  represents  r,he  required  standards  (average  . 
&ourw- insulating  capacity  of.  40  db  j  for  walla  afidilp art  1 1 Ions 
^between  habitable  rooms  Ip  apartments  and  between' .habitable 
rooms  and  .auxiliary  rooms  '(In  one-family  apartments,  an  ave'r- 
;&e«  sound- insulating  capacity  -vf  5b  db  is  permissible' for  such 
-partitions } ,  walls  and  partitions  between  'habitable ' 
to  oming  how ses 
t rati vo  buildings, 

i  xx us  t i*&  b xo h  a  shows  .  two  t ivc  frequency  r© s’^ons e 
curves  of  the  reduced  level  of  the  sound  pressure " of "iranaci 
noise  under  various  floors,  ..  .  -.-•*«• 

curve  1V_.  represents,  the  required  standards  for  floor* 

•  Lrtn.H«fen  habitable  rooms  separating  them  from  auxi+iery  ’room's 
:**  wen  as  I  rota  uninhabitable  rooms  added  in  apartment  houses . 
floors  separating-  habitable  rooms  la  •  rooming  houses  "from  edm-* 
mon  auxiliary  rooms’  and  from  uninhabitable  additional  rooms 
in  hotels,  floors  separating  operation  rooms  and  living  craa*w 


from 


x  ic-oi-s 


*•«  •* jw  ether  parts  of  a  hospital,  etc* 

Curve  V  represents  the  required  standards  for  the 
between  work  rooms  and.  those  separating  workrooms 
Ai'OiH  oulier  parts  oi  the  building  which,  ar®  used  by-  th*  ^uhi^r 
in  administrative  buildings,  floors  between  classrooms  and 
iioors  separating  classrooms  from  -other  ’parts’  of  a'sehoo'1 
- { except  living  quarters)  floor©  between  hospital 
floors  separating  wards’ from  other  parts  of  the  hospital**  ' 
etc*  ■  ’  “*s 

,  Ir*  residential  buildings  of  Class  XI  and  Class  XU  ,-. 

. xt  as  pexutittea,  until  1981,  to  have  floors  which,  have  sound 
insulation  capacity  from  impact  noise  in  accordance  with 'the 
’Standards  of  Curve  V«_  In  the  absence  of  frequency? -re spons e 
curves  for  sound- insulating  capacity  of  protective’’' inst&3 1&- 
tians  from  airborne  noise,  it  is  permissible  to  check  the 5^’ 
sound  insulation  according  to  the  average  sound- insulating’’'  . 
capacity  mentioned  above,'  ' 

It  should  be  mentioned-  that  the  advantage  at  the  new 
methods  of  evaluating  sound- insulation  standards  is  the  fact 
that  the  differentiated  approach  to  the  analysis  of  sound  : 
insulation  by  frequencies  permits  to  evaluate  the  sound-in- 
sul&ting  qualities  of  protective  constructions  much-  more 
exactly  (particularly  of  those '  which'  are  not  acoustically  ' 
uniform),  and,  consequently,-  to  develop  more  rational'  and 
economical  types  of  structures  with  good  -sound  insulation* 

•  in  order  tc-  compare  the  required  levels '  of .  sound  .  in¬ 
sulation  in  residential  buildings  in  the  USSR  and  abroad, 
below  we  are  giving  the  data  of  some  foreign,  national  con-  i 
struct 3  on  standards,  codes,  and  re  commendations • 
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Illustration  X«  Normative  curves  of  sound- insulating  capa¬ 
city  from  airborne  noise* 

I  -  normative  curve  for  floors  and  walls  between  apartments 
in  apartment  houses,  etc* ;  II  -  normative  curve  for  floors 
and  partitions  in  schools,  hospitals  and  hotels,  and  for 
floors  in  administration  building,  etc. j  III  -  normative 
curve  for  partitions  between  rooms  in  apartment  houses, 
rooming  houses  and  administration  buildings. 

Legend  %  1}  Sound- Insulating  capacity  (in  decibels) 

2)  Frequency  (in  cps). 


Illustration  2.  Normative  curves  of  the  reduced  sound 
pressure  level  of  impact  noise  under  floors  (USSR) 

IV  -  normative  curve  for  floors  in  residential  buildings 
of  Class  1  and  ethers j  V  -  normative  curve  for  floors  in 
schools,  hospitals,  administration  buildings,  residential 
houses  of  Class  II  and  Class  III  (until  1961)  and^others. 
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German  Standards.  Introduced  for  the  first  time  in 
1958;  required  a  minimum  average  sound- insulating  capacity 
for  -walls  between  apartments  of  42.  db  for  frequencies  100-555 
cps,  end  64  cps  for  frequencies  from  650  to  3000  cps,  or 
48  db  for  the  entire  frequency  range®  For  floors,  these 
standards  were  lowered  'by  two  decibels.  In  the  case  of  im¬ 
pact  noise,  it  was  required  that  the  impact  noise  level  in 
the  room  under  the  floor  should  be  not  more  than  86  db  dur¬ 
ing  the  operation  of  a  standard  impact  machine. 

However,  In  1963,  a  new.  standard  for  residential  build¬ 
ings  was  introduced  In  the  German  Democratic  Republic  and 
the  German  Federal  Republic.  It  was  based  on  a  new  method 
of  evaluating  sound,  insulation  requiring  a  definite  sound- 
isolating  capacity  for  all  frequencies  in  the  range  of  100- 
5200  cps  (Illustration  3).  For  impact  noise,  standards 
were  also  fixed  In  the  form  of  a  curve  for  reduced  level  of 
impace  noise  under  the  floor  during  the  operation  of  a  stan¬ 
dard  impact  machine  on  this  floor  for  the  frequency  range  of 
100-5200  cps  (Illustration  4). 

Canadian  Standards.  Rational  Building  Code  of  Canada 
(part  3)  contains  a  section  on  sound  insulation  and  requires 
a  definite  sound  insulation  for  various  types  of  buildings  h/s:'. 
end  quarters.  According  to  these  standards,  an  average  sburid-' 
insulating  capacity  of  not  less  than  45  db  is  required  for;.- • 
walls  and  floors  in  residential  buildings.  There  are  no 
standards  for  impact  noise. 

British  Standards.  The  British  Building  Code  (Chapter 
3)  contains  requirements  for  sound,  insulation.  They  establish 
the  average  sound  insulation.  They  establish  the  average 
sound  insulating  capacity  of  55  db  for  walls  between  apartments, 
and  36  db  for  partitions  between  rooms.  The  construction  of 
floors  in  residential  buildings  should  reduce  by  15-20  db 
the  level  of  impact  noise  in  comparison  to  a  plane  reinforced 
concrete  slab.  For  schools,  this  figure  equals  to  10-16  db. 

However,  in  1954,  recommendations  for  residential 
buildings  were  published,  which  proposed  to  evaluate  sound 
insulation  from  the  impact  and  airborne  noise  according  to 
the  frequency  responses  in  the  same  way  as  in  the  new  German 
standards  (Illustration  3  and  4).  Two  degrees  of  sound  in¬ 
sulation  are  suggested  both  from  airborne  and  the  impact 
noise  in  residential  houses. 

Swedish  Standards.  Average  sound  Insulation  capacity 
of  walls  and  floors  in  residential  houses  and  hospitals  should 
he  not  less  than  48  db,  in  classrooms  -  44  db,  and  in  offices  - 
40  db.  Accordingly,  the  value  of  impact  noise  insulation  for 
reinforced  concrete  and  wooden  floors  is  65  and.  46  db  in  rest* 
dendial  houses,  65  and  48  db  In  hospitals,  60  and  44  db  in 
schools,  and  50  and  42  db  in  offices.  The  value  of  impact 
noise  level  l,  is  determined  from  the  equation* 


50 


r 

'■  '  • 

•‘Illustration .  $«  normative  curves  of  sound* insulating  capa*f. 
city  from,  airborne-  noise  -{USSR  and  'foreign  countries)./  j/ 

I,  II,  III  -  -Russian  standard®  for  residential  and  public  1; 
buildings. 

1  «  floors  in  laboratory 

2  -  floors  in  buildings  and 

in  laboratory 

3  -  walls  in  buildings 

:4  -  1  degree  {  British  recommendations  * 

•5  -  2  ’degree  j  -for  residential  building* *  |  •' 

X  _  '  .  r 

6  •Finnish  Standards  for  residential  buildings#  •  ,  j- ' 

■Legend i  1)  sound  insulating  capacity  (in  decibels}*  -  j 

2)  frequency  in  ops*  ■  }  ■ 

L"  150  *  Lj  .«*  10  Igs  decibels,  -  .  f 

where  *  noise*  level  measured  on  the  curvilinear  scales  at  „  . 
the  noise  gangs ;  a  -  average  absorption  in  the  room.  j 

'Norwegian  Standards*  Average  sound  insulation  caps.***  j.  -  . 
city  for  walls  and  floors  in  -hospitals  and  residential  houses ;'v 
should  be  not  less  than  bO  db,  for  schools'-  44  db,  and  for; 
Offices'*  40  db.  Sound  insulation  of  floors  from  impact  :  j  ,/:/■' 
noise  should  be  in  all  of  these  cases  12  db  better  than  fori  '  ;•,*>••  • 

a  reinforced  concrete  floor  slab  without  flooring,  and  the  !  : 
measurements  should  be  conducted  at  the  40  db  response  of  :  j. 
the  noise .  g'&ugc* 

Ketherland  Standards.  The  standards  have  three . degrees 
of  sound  insulation  from  airborne  noise  *  good,  average,  ar&  /  *  .' 
satisfactory  •»  and  arc  determined  depending  on  the  weight .w*-  // in¬ 
ferred  to  a  unit  of  the  protective  surface*  . . . 
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)  German  standards 
walls  (  for  residential 
f  buildings. 


Illustration  4,  Normative  curves  of  reduced  sound  pressure 
level  of  impact  noise  under  floor  {USSR  and  foreign  countries). 
IV,  V  -  Russian  standards  for  residential  and.  public  buildings. 
1  *»  German  standards  for  residential  buildings* 

2-1  degree  1  British  recommendations 

5-2  degree  '  j  for  residential  buildings* 

4  -  Finnish standards  for  residential  buildings. 

Legends  1)  reduced  level  of  sound  pressure  (in  decibels). 

2)  frequency  (in  cps). 

USA.  There  are  no  standards,  tout  only  recommendations 
(1957),  which  are  given  in  a  table* 

Recommended  Standards  {in  decibels)  for  Sound  Control  in 
Residential  Houses ' in  the  USA. 
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got e,  Sound  insulation  from  impact  noise  is  determined  as  a 
reduction  in  the  Impact  noise  level  under  the  floor  in  com¬ 
parison  to  a  4  -  decimeter  reinforced  concrete  floor* 

Legend j  1)  Type  of  noise j  2}  Attenuator;  5}  Class;  4)  A 

(standard) ;  6)  B  (standard);  6)  Airborne;  ?)  Walls 

and  floors  separating  living  rooms  and  bedrooms  in 
one  apartment  from  living  rooms,  beedrooms  and  kit¬ 
chens  in  another  apartment  should  have  an'  average 
sound- insula ting  capacity!  8)  All  other  walls  and 
floors  should  have  the  sound- insulating  capacity  off 
9)  Impact i  10)  All  floors,  : 


Finnish  Standards  for  Residential  Buildings.  The  me¬ 
thod  of  evaluation  is  the  same  as  the  new  German  method. 

Czecho-Slovak  Standards*  Walls  between  apartments  and 
floors  are  required  to  have  an  average  sound  insulating  ca¬ 
pacity  of  48  db,  and  partitions  between  rooms  -  that  of  40  ah# 
Impact  noise  level  under  the  floor  should  not  exceed  86  db  when 
a  standard  machine  is  operating  on  the  floor#  ^ 

When  we  consider  the  abo ve-ment loned  etanctardxzation 
methods  and  the  sound- insulation  standards  in  the  USSR  and 
»hro*d  i  t  possible  to  establish  that  %  1)  The  majority  < 

of  the f foreign  countries  are  still  following  the  old  method 
of  evaluating  the  sound- insulation  of  protective  installations 
from  at rborne  noise  by  the  average  sound- instil  at ing  capacity# 

I)  o5  ?hf  average,  all  countries  require  an  average  sou nd~ 
tn-ulafclng  capacity  of  49  db  for  walls  between  apartments  and 
inau  -  -  *  •  ■ — " - *•  with  our  old  standard  oi  4t>  -db# 


floors  which  is  In  agreement  - -  —  -  .  _  . , 

S)  Because  of  the  different  methods  of  evaluating,  impact 
noise,  there  is  a  considerable  disagreement  in 

regarding'  •normative-'  requirements.  4)  Ua*3>  oermau. 

quency  £J®P°™:0 w'mofe  rl£«d  requirements  for  the.  insula- 
w  r/flco??  tr cm  topachnoise  than  the  USSR  and.  Germany* 

control  "‘requirements  for  airborne  noise  are  approx¬ 
imately  on  the  same  lovely  ahead  of  other  countries 

ttt  S*S  nithSl'  of  sound  control  evaluation, 
M?Sou!arl|  r  egard' to‘  a  detailed  standardization  lor 

buildings  of  various  purposes# 

Received  January  .'28,'  1960 


SOME  MEASURES  TO  ABATE  MOTOR  TRANSPORT  NOISE 

i 

By  V.  B*  Koshkin 


In  view  of  a  considerable  Increase  in  the'  number  of 
automobiles  in  the  country,  automobile  noise  became  an  im« 
port ant  factor  in  general  street  noise  of  big  cities.  Stu¬ 
dies  have  shown  that  the  level  of  noise,  for  example  in  Moscow, 
bn  main  streets  during  the  peak  of  traffic  reaches  approxi¬ 
mately  100  db,  It  has  bean  established  that  a  high  level  of 
noise  is  created  chiefly  by  trucks,  particularly  MAZ-200  and 
HAZ~206,  which  increa.se  the  general  level  of  street  noise  by 
*7-8  db,  and  by  busses*  The  presence  in  the  noise  spectra  of 
these  automobiles  of  components  having  high  intensity  in  a 
wide  frequency  range  gives  it  a  characteristic  which'  is  very 
unpleasant  to  the  ear.  1 

Automobile  noise  depends  mainly  on  the  level  and  the 
frequency  composition  of  the  engine's  noise  and  -on  the  degree 
Of  muffling  the  noise  of  the  engine's  inlet  and  exhaust.  The 
rear  axle,  gear  box,  tires,  vibrating  surfaces  of  the  cabin 
and  the  hood  should  be  considered  as  other  sources  of  auto- 
mobile  noise.  Sources  of  Vibration  are  usually  the  engine, 
propeller  shaft  and  other  units. 

In  practice  it  is  customary  to  evaluate  automobiles 
.according  to  the  level  of  external  noise  and  the  noise  in  the 
cabins  and  hoods.  It  is  known  that  the  level  of  noise  of 
modern  passenger  automobiles  Is  not  high.  Is  of  low  frequency 
in  nature,  and,  therefore,  harmless.  The  complex  of  construc¬ 
tive  decisions  directed  to  the  maximum  abatement  of  the  noise 
.of  passenger  cars  is,  as  a  rule,  sufficient  to  satisfy  the 
minimum  health  standards.  At  the  same  time,  the  levels  of  . 
Inoise  from  trucks  {outside  and  in  the  cabin)  are  exceedingly 
high*. 

There  existed  &  view  point  according  to  which  a  number 
of  constructive  decisions  which  were  successfully  applied  to 
passenger  automobiles  (hermetic  sealing  of  the  cabin,  appli- 
cation  of  antivibration  covering  and  sound-absorbing  covering 
ifor  the  cabin,  highly  efficient  mufflers  for  intake  and  ©x» 
ihaust,  etc.)  However,  in  connection  with  the  replacement  of 
Old  automobiles  -with -new... model a,.iao re . and  ...more  ..attention  is 

■s 

•  .54 


* 


given  to  the  necessity  of  a  substantial  reduction  of  noise 
from  passenger  automobiles  and  tracks*  A  number  of  measures 
is  carried  out  in  order  to  reduce  the  noise  of  engines  and 
automobiles.  Let  us  discuss  some  of  them? 

1»  iaapfo vement  of  intake  system  of  the  engine*  It  is 
known  that  one  of  the  most  intensive  sources  of  noise  in  the 
engine  is  the  Intake  system.  The  cause  of  the  formation  of 
the  so-called  intake  noise  ere  the  vibrations  in  the  intake 
system  of  the  air  stream  which  enters  the  cylinders  of  the 
engine*  Almost  all  engines  of  passenger  automobiles  are  sup¬ 
plied  with  mufflers  for  the  intake  noise.  Usually  they  ere 
constructed  as"  one  unit  with  air  filters.  However,  mufflers 
for  the  intake  noise  are  not  being  used - in  trucks.  According 
to  two  frequency  spectra  shown  in  Illustration  la,  the  appli-  • 
cation  of  a  combined  -muffler  end  air  filter  unit  secures  the 
muffling  of  the  noise  component  of  the  engine  in  a  wide  fre¬ 
quency  rang©  for  10-20  d.h*  ’.y  ■ 

2*  The  abatement  of  the  earners* t  noise  of  the  engine* 
The  exhaust  system  of  the  engines  of  passenger' automobiles 
never  cause  any  unfavorable  criticisms,  but  the  exhaust  noise 
of  truck  engines  frequently  prevails  in  a  general  automobile 
noise.  The "designers ’  desire  to  make  an  inexpensive  and  dur¬ 
able  muffler,  simple  in  design,  and.  net  causing  great  losses 
in  the  power  of  the  engine  because  of  the  counterpressure  cre¬ 
sted  by  it  at  the  exhaust  and  not  reducing  the  fuel  economy  of 
the  engine  often  results  in  its  inferior  acoustic  qualities. 

^Ae  experience  has  shown,  it  is  almost  always  possible 
to  find  a  rational  solution  which : would  most  fully  satisfy 
the  controdlctory  requirements'  for  the  'muffler  design  and 
would  secure  the  necessary  muffling  of  the  exhaust  noise. 

The  muffler  used  In  the  automobile  MAE™ 200  lowers  the  general 
level  of  the  exhaust  noise  of  the  engine  Ya.AZ-204  only  by  11 
decibels.  Experiments  have  sho'vm  that  with  a  different  muf¬ 
fler,  the  level  of  the  exhaust  noise  may  be  lowered  by  21  dh 
and  the  frequency  Of  the  composition  of  the  noise  may  be  sub¬ 
stantially  changed  (Illustration  3.,};  However,  it  should 
be  stressed  that  such  a  substantial  abatement  of  the  exhaust 
noise  in  the  engine  If  a  AZ- 204  still  will  not  secure  the  re¬ 
quired  abatement  of  the  overall  automobile  noise  because  the 
noise  level ' of  the  supercharger  in  the  engine  is  high.  It 
means  that  it  is  also  necessary  to  raise  the  effeciency  of  the 
muffler  at  the  Intake  of  the  supercharger* 

It  is  known  that  the  first-  models  of  the  ZIL-158  busses 
has  a  very  unpleasant  exhaust  noise*  The  application  of  an 
additional  expansion  chamber  in  the  exhaust  system  lowered  . 
.the  noise  level  by  5  to  &  db  and  noticeably  changed  the  fre- 
ouency  composition  of  the  noise# 

5.  improvement  of  the 'fuel  supplying  unit  and  the 
working  process'  in  diesels.  The  experience  of  foreign  engine- 


Illustration  1*.  a  -  Noise  spectra  near  the  air  intake  nipoie 
of  an  experimental  four-cycle  automobile  diesel*  l  „  With¬ 
out  air-filter  |  2  -  with,  air-filter  %  §  -  At  a  distance  of  6  a 
from  the  exhaust  pipe,  of  the  engine  7«AZ-&04j  3  -  with  serial 
muffler;  4  -  without  a  muffler;  h  -  with  an  experimental  muf¬ 
fler* 

building  shows  that  it  is  possible  to  abate  considerably  the 
noises  produced  by  automobile  dleaele  by  improving  the  fuel- 
supplying  units  and  the  operational  conditions  of "the  engines. 
.For  example,  in  the  diesel  MAH  with  the  M-proeess,  in  which  a 
relatively  slow  evaporation  of  fuel  takes  place  In  the  initial 
moment,  and  in  comparison  with  the  usual  process  the  increase 
in  the  pressure  is  more  even,  the  stiffness  and  noisiness'  of 
the  operation  was  reduced.  The  engines  MW1  with  a  direct  in¬ 
jection,  with  .an  ellipsoid  chamger  in  the  piston  and  &  well’ 
fitted  precombuation  chamber  do  not  produce  much  noise* 

4*  Improvement  of  the  designs  of  fans  and  superchargers. 
This  problem  has  become  of  particular  importance  in* connection 
with  the  development  of  cieslbels  with  turbo  super  chargers  and 
aircooled  carburetor  engines  with  whose  noise  Is  higher  than 
that . of . the  .  water-cooled  ...engine* From,.. jjjhe  point  of  reducing 
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the  noise,  tangible  effect  is  achieved  toy  the  use  of  fans 
with  unevenly  distributed  blades,  as  well  as  fans  made  of 
plastic  materials,  .  It  will  be  necessary  to  develop  and' use 
highly  efficient  mufflers  for  turbo superchargers, 

•  to.  Improvement  of  the  spring  suspension  device  for 
the  engine.  The  vibrating  panels.,  floor  and  roof  of  the  ca¬ 
bin  and  hood  'usually  create  intensive  and  unpleasant  'noise 
in  the  cabins  and  the  hoods  of  the  automobiles.  The  source, 
of  these  vibrations  is  chiefly  the  engine,  therefore,  by  re¬ 
ducing  the  level  of  the  engine’s  vibration  it  is,  also,  pos¬ 
sible  to  lower  the  level  of  the  noise.  It  has  been  noticed 
that  the  automobile  ‘*Mo sk vi ch- 407 n  makes  considerably  more 
noise  at  the  speed  of  70  kilometers  per  hour.  Measurements 
have  shown  that  under  this  condition  of  the  engine,  the  vibra¬ 
tions  of  one  of  the  supports  of  the  engine  sharply  increase 
and  are  transmitted  to  the  hood.  It  is  possible  to  remove 
this  drawback  by  introducing  a  mors  resilient  suspension  device 
for  the  engine.*  A  reduction,  in  the  vibration  of  the  floor, 
roof  and  the  panels  of  the  hood  or  the  cabin  may  also  be 
achieved  by  making  them  sturdier.  However,  this  belongs  to 
the  problem  of  developing  more  rational  designs  for  cabins 
and  hoods. 

6,  The  application  of  sound-proofing  end  sound- ab¬ 
sorbing  materials  and  anti vibration  coverings.  These  measures 
which  were  formerly  used  on  passenger  cars  for  the  hoods  are 
now  also  widely  used  for  the  cabins  of  trucks. 

Experimental  work  has  shown  that  a  substantial  decrease 
in  the  'level'  of  noise  'in  the  cabin  of  a  truck  can  be  achieved 
only  by  a  combined  application  of  all -methods  of  soundproofing 
and'’  sound- absorption.  In  order  to  give  &  rough  idea  of  the 
effectiveness  of  the  ' above  mentioned  measures,  we  are  giving, 
the  results  of  testing  the  automobile  MA2-200* with  an  experi¬ 
mental.  four-cycle  diesel  of  180  horsepower,  A  diagram  of 
noise  insulation  of  the  cabin  of  the  automobile- MA2- 200  is 
given,  in  Illustration  2.  The  celling  and  the  back  wall  of  the 
cabin  are  covered  with  soft  pelyureth&n  20 'mi  in  thickness  and 
perforated  cardboard.  The  front  panel  separating  the  cabin 
from  the  engine  compartment  is  covered  with  industrial  felt 
12  irn  thieki  The  felt  In  covered  on  the  outside  with  smooth 
cardboard.  The  door  panels  are  also  covered  with  soft  poly- 
urethan.  The  inner  door  panels  are  perforated.  The  diameter 
of  the  holes  in  the  door  panels  and  the  cardboard  covering  is 
4  mm.  The  pedals  are  fitted  with  crimped  rubber  cuffs  and  the 
sealing  washers.  The  floor  of  the  cabin  and  the  hood  of  the 
engine  ere  covered  with  an  -anti vibration  covering.  The  mate¬ 
rials,  on  the  one  hand,  used  here  insulate  the  cabin  from  the 
noise  of  the  engine,  and,  on  the  other  hand,  reduce  the  vibra¬ 
tions  of  the  cabin  and  absorb  to  a  considerable  degree  the 
sound,  waves  penetrating  into  the  cabin.  As  it  can  be  seen 


from  the  data  of  Illustration  5,  the  intensity  of  the  noise 
components  in  a  cabin  with  an  increased  noise  insulation  was 
reduced  practically  in  the  entire  measured  frequency  range* 


Illustration  2,  The  diagram  of  noise  insulation  in  an  ex¬ 
perimental  cabin, 

1  «  Polyurethan;  2  -  Perforated  cardboard;  3  ~  Perforated 
door  panel;  4  -  Rubber  mat;  £  -  Anti vibration  covering ;  6  - 
Pelt*  7  -  Cardboard* 
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Illustration  5,  Noise  spectra  in  a  serial  and  in  a  noise- 
insulated  cabin  of  automobile  MASS** 200  with  an  experimental 
four-cycle  diesel. 

1  -  Diesel  noise  spectrum;  2  -  Serial  cabin;  3  -  Hoi a e~ in¬ 
sulated  cabin. 

in  an  overall  solution  of  the  problem  of  reducing 
automobile  noise,  the  problems  connected  with  the  development 
of  .unified  Methods  of  measuring  and'  evaluating  the  noise  of 
engines  and  automobiles,  and  supplying  laboratories  and  de¬ 
signing  bureaus  of  automobile  factories  with  electroacoustic 
instruments  become  particularly  important, 

Ihe  development  of  evaluation  parameters  for  noise 
and  the  introduction,  of  them  into  engineering  conditions  and 
characteristics  will  help  to  improve  automobile  designs. 

Received  January  28,  I960 


CERTAIN  PROBLEMS  RELATIVE  TO  THE  CONTROL  OP  PRBAN  TRANSPORT 

NOISE 


By  H,  P,  Plotnikov 


In  recent  years  because  of  the  Increasing  volume  of 
transportation  of  various  types  of  freight,  there  is  a  con¬ 
siderable  increase  in  Moscow  in  the  number  of  trucks  and 
passenger  automobiles,  in  the  fleet  of  passenger  transports- 
tion  service  and  automobiles  for  special  purposes*  There  is 
a  noticeable  increase  in  the  power  of  the  automobile  engines 
and  in  speed  of  traffic*  In  many  instances,  city  street 
crossings  and  some  squares  became  centers  of  very  high  levels 
of  noise  reaching  or  even  exceeding  90-95  db.  It  should  also 
be  noted  that  these  noises  are  not  of  short  duration,  but 
continue  for  a  rather  long  time  in  the  course  of  the  24-hour 
period,  thus  creating  conditions  unfavorable  for  the  health 
of  people  around.  Therefore,  effective  noise  control  is  an 
important  and  urgent  matter. 

Some  progress  has  been  made  in  this  respect  in  recent 
years®  ws  would,  like  to  tell  briefly  about  the  control  of 
urban  transport  noise  in  Moscow® 

The  executive  Committee  of  the  Moscow  Municipal 
Soviet  of  Working  People’s  Deputies  gives  special  attention 
to  the  problems  of  noise  control  in  the  city.  The  problems 
of  the  noise  .rate  in,  Moscow  are  chiefly  studied  by  the  .public- 
health  and  epidemiological  station,  the  Architectural  plan¬ 
ning  Administration,  aril  toy  some  offices  and  departments  of  the 
Moscow  City  Executive  Committee, 

prom  the  beginning  of  1956  a  coordination  committee 
has  been  organized  at  the  Moscow  City  and  Epidemiological 
Station.  This  Committee  includes  representatives  from  a  num¬ 
ber  of  research  institutions  and  organizations  of  Moscow 
which  ar®  engaged  in  the  problems  of  acoustics. 

Prom  the  middle  of  1956,  a  mobile  laboratory,  noise 
control  station  was  organized  at  the  acoustics  laboratory  of 
the  Architectural  Planning  Administration,  This  laboratory 
is  a  research  organization  which  has  on  its  staff  specialists 
on  the  measuring  of  levels  of  noises  and  vibrations  of  resi¬ 
dential,  Industrial  and  other  civilian  buildings  and  structures. 
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as  well  as  city  noises,  and  a  group  of  specialists  on  the 
development  of  constructive  decisions  for  the  principles  of 
noise  control  and  recommendations  for  specific  objects.' 

The  abatement  of  noise  in  the  city  is  achieved  by 
carrying  out  organizational  end.  technical  measures. 

The  organizational  measures  Include  first  of  all  the 
prohibition  to  use,  as  of  August  1,  1966,  sound  signals  by 
any  type  of  urban  transport,  as  well  as  by  river  vessels  and 
railroad  locomotives  when  they  are  in  the  city  limits.  This 
measure  which  was  also  recognized  as  expedient  for  other  cities 
of  the  Soviet  Union,  at  one  time  evoked  doubts  and  objections 
by  a  number  of  city  executives,  who  considered  that  the  prohi¬ 
bition  of  signals  will  result  in  an  increase  in  traffic  acci¬ 
dents.  However,  this  did  not  happen.  Experience  has  shown 
that  the  rate  of  accidents  even  reduced  and  the  number  of 
accidents  resulting  in  death  also  reduced  considerably. 

It  was  also  decided  to  carry  cut  other  measures  pro¬ 
hibiting  the  traffic  within  city  limits  of  automobiles, 
motorcycles,  and  other  motor  vehicles  with  internal  combus¬ 
tion  engines  without  mufflers,  the  traffic  of  motor*  vehicles 
with  loose  sidings  and  carrying  containers  producing  noise 
(cans,  cylinders,  etc.),  adjustment  of  sound  signals,  brakes 
and  repairing  of  automobile  engines  on  the  streets  and.  in 
courtyards,  the  use  of  small  carts,  horse  driven,  vehicles 
which  have  metal- tired  wheels.  The  work  of  stations  for  test¬ 
ing  automobiles  and  other  engines  without  using  the  necessary 
mufflers,  and  parking  of  automobiles  in  the  courtyards  of. re¬ 
sidential  buildings  without  an  appropriate  permit*  Transport 
departments  intensified  their  control  over  the  mechanical 
condition  of  the  rolling  stock  and  began  to' take  the  neces-: 
sary  measures  in  repairing  the  damaged  seams  and  unevenly 
worn  rails  of  the  street  car  lines. 

The  carrying  out  of  the  organizational  measures  played 
a  positive  part  in  controlling  the  noise  in  the  city.  Al¬ 
though  this  big  and  complex  problem  is  still  far  from  being, 
solved. 

As  for  the  technical  measures  in  the  abatement  of 
noise,  their  development  often  presents  great  difficulties 
mainly  because  of  insufficient  theoretical  study  of  many 
acoustic  problems  and  because  of  absence  of  verified  methods 
for  abating  the  noise  from  machines  and  mechanisms,  Never¬ 
theless,  many  measures  have  also  been  carried  out.  in  this  . 
direction*  For  example,  they  began  to  use  for  the  streetcars 
of  the  RVZ-type  rubberized  tires,  rubber  lining  in  the  spring 
supporters  of  the  streetcars  and  traction  motors.  The  results 
were  promising  and,  therefore,  it  is  planned  to  apply  this 
measure  to  other  types  of  streetcars  and  the  subway. 

A  new  design  for  the  current  collector  of  the  trolly 
busses  is  being  Introduced,  The  head  of  this  current 
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Trolly  busses  on  several  routes  have  already 
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been,  outfitted  with  such •  current '  collectors*  Mastic 
texts  of  suspension  supports  are  being  used  for  the  contact 
Wires  for  the  streetcars  and  t. ?<31ey  busses  and  the  designs 
ct'Vvecial  p&rts  have  been  improved  (the  cross  connections, 
intersections,  the  intake  and*  output  switches,  etc.).  Such 
■aid  in  reducing  the  noise  from  electric  trans¬ 
it  the  present  time  a  suspension  system  such  as 
v  -  £;  i&  beinv  used  for  the  me  jor  part  of  contact  wires.  In 
streetcar  transportation  a  great  nuraoer  of  a  am- 
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^  ^‘'^e'lLtrodiicticn’of  '  special!  zed  motor  vehicles,  for 
vans  for  various  purposes,  and  a  wider  use  of  mo  to 
freight  contributed  to  the  abatement  of 
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vehicles  for  small 

In  automobile  enterprises,  experimental  work  is  being 
done  on  snuffling  the  SSAZ-*G&  diesel  engines.  .A  new  techno- 
for  reps t ring  urcpelier  shafts  has  been  developed  and 
iucr'4  than’ 40  fuel-ad  justing  workshops  have  been  reconstructed 
and  outfitted  with  a.  more  perfected  equipment  which  permits 
to  adjust  the  fuel  feeding  devices.  This  particularly . con- 
■f- v*,-. i i  +-0  reducing  the  smoke  and  noise  of  •  aucomcbiAcs. 

the  conditions  of  supplying  spare. parts  improved, 
the  replacement  of  worn  out  parts  which  were  the  source  of 
5  xi  c  v  fe  a  s  6&  no  i  s  -8  w  &  £  s  t  a  rt  € d *  H o#  &  v  6  r  *  t h  i  s  i  &  1  t  ^  ^ 
a  full  scale  as  yet. 

The  abatemenf  of  the  street  noise  in  ivios^ov  -^fii  ~  -  x 
other  cities  is  achieved  not  only  by  the  organizational  and 
technical  measures,  especially  intended  to  solve  this  pro¬ 
blem.  but  also  by  fulfilling  a  number  of  tasks  having  otner 
fairftS.  They,  however,  alsso  contribute  to  the  i-cduct-ion  ui 
n 


uO'jsc  disturbances.  For  example,  in  Moscow,  bs  It  is  known, 
the ’ subway  has  developed  greatly  and  at  the  present  time  it 
accommodates  scout  1 -third  of  the  commuters,  or  almost  x/c 
if  calculated  in  passenger-kilometer.  If  .we  Imagine  Moscow 
u ithc-ut  a  subway  we  can  say  with  assurance  that,  ils  main 

would  be  filled  with  street  traffic  and  the.  level  of 
noise  -mould  be  many  times  higher  than.  now.  T.r«s  expansion 
;f~rv:.*'  Jtrbtvev  svstem  alms  chiefly  at  providing  the  population 
Wifb“ranld  and  auite  comfortable  transportation  service,  and 
at  ""the  Lame  time  it  contributes  considerably  to  the  reduction 

01  ttW  Great  attention"' is  given  by  the  city  organizations  to 
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plant  green  plant®*  Every  year  in  Moscow  great  numbers  of 
various  types  of  trees,  shrubs,  etc.  are  planted*  It  is 
true  that  this  planting  is  done  for  a  different  purpose-,  but, 
along  with  this  they  often  partly  solve  the  problem  of  noise 
abatement,  because  in  many  cases  the  plants  serve  as  a  kind 
of  noise  barrier  which  hinders  the- penetration  and  spread  of 
noise. 

It  is  also  possible  to  .mention  other  measures  which 
reduce  noise:  Removal  of  streetcar  traffic. from  the  main 
streets  with  heavy  automobile  traffic,  expansion  of  the  street 
-system  with  improved  covering,  construction  of  new  and  recon¬ 
struction  of  old  bridges  and  overpasses,  construction  of  inter¬ 
sections  on  streets  at  various  levels,  and  also  the  construc¬ 
tion  of  routes  around  the  city*  All  these  and  other  construc¬ 
tions  are  done  on  &  big  scale  in  Moscow* 

There  is  also  basis  to  believe  that  the  noise  Created 
by  the  city  transport  is  in  a  definite  connection  with  the 
accepted  system  of . regulating  street  traffic,  if  we  take  into 
account  that  the  highest  level  of  noise  is  created  at  inter¬ 
sections  at  the  moment  when  the  light  signals  change  to  green, 
l.e.  when  a  simultaneous  movement  of  accumulated  automobiles 
starts,  then  it  becomes  clear  that  an  unhindered'  movement  of 
these  automobiles  through  the  intersection. -should  sharply  de¬ 
crease  the  noise  on  the "street* 

In  connection  with  this  on  some  main  streets. in  Moscow 
a  coordinated  system  of  regulating  street  traffic  has  been- 
recently  introduced.  It  Is  based  on  the  “green  wave *  prin¬ 
ciple,  according  to  which  the  traffic,  at  a  certain  speed,  can 
more  without  being  delayed  at  intersections.  This  system  of 
regulating  traffic  is  being  used  at  many  intersections  with 
traffic  signals* 

However,  in  spite  of  the  measures  which  are  being 
taken,  the  level  of  the  city  noise  Is  still  high  and,  unfor¬ 
tunately,  continues  to  increase  which  la  greatly  influenced 
by  the  increase  in  the  street  traffic  and  the  use  of  high- 
power  vehicles*  Vehicles  with  a  two-cycle. diesel  engine  are 
partlcula  rly .  noisy..  -  . 

Within,  the,  past  10  years,  the  number  of  vehicles  has 
almost  doubled  •-and  the  maximum  noise-  level  -  increased,  accord¬ 
ingly,  -by  12-14  phone.'  According  to  the  data  from  the  acous¬ 
tics  laboratory  of  the  Construction  Research  Institute  of  the 
Academy  of  Construction  and  Architecture,  USSR,  and  the 
acoustics  laboratory  of  a  special  bureau  of.  architectural 
design  of  the  Architectural  Planning  Administration  of  the 
Moscow  City  Executive  Committee,  who  took  measurements  In 
1956,  it  has  been  established-  that  the  streets  of  Moscow  may 
be  divided  Into  three  groups  according  to  the  degree  of  noise: 
1}  mein  streets  having, an  average  level  of  the  sound  pressure 
of  noises  of  86  dfe,  2)  secondary  streets  connecting  residential 
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areas  -  78  db,  3)  streets  and  alleys  connecting-  individual 
blocks  -  68  db.  • 

The  average  level  of  the  sound  pressure  of  city  noise 
on  all  streets  in  a  24-houir  period  is  78  db,  and  the  sound 
pressure  of  noises  at  night  is,  on  the  average,  10  db  less 
than  that  during  the  day. 

At  individual  points  of  the  city  the  sound  pressure 
levels  of  street  noises  during  the  day  reach  90  or  more 
decibels,  as  for  example  at  the  October  Square,  Sadovo- 
Sukharevskaya  Street,  Sadovo-Chernogryazskaya  Street  and  other 
streets.  An  increased  noise  is  observed  at" the  Intersections 
with  intensive  traffic  whenever  the  traffic  begins  to  move 
after  the  signals  changes  to  "go".  At  these  moments  the  noise 
level  reaches  100  or  more  decibels. 

In  solving  problems  of  the  abatement  of  the  noise  from 
city  vehicle  traffic,  the  organizations  of  the  Moscow  City 
Executive  Committee  often  encounter  great  difficulties  caused 
by  the  fact  that  the  excessive  noise  created  by  various  types 
cf  vehicles  cannot  be  eliminated  by  the  organizations  which 
are  using  them,  because  such  noise  is  organically  connected 
with  the  construction  of  the  vehicle.  However,  industry  does 
not  always  give  due  attention  to  the  problem  of  reducing  noise 
in  designing  new  vehicles.  The  underestimation  of  this  pro¬ 
blem,  for  example,  made  it  necessary  to  remove  ZIS-154  busses 
from  operating  in  the  city  because  of  excessive  smoke  and  in¬ 
tensive  noise. 

At  one  time,  a  proposal  was  made  at  the  committee  on 
standards  regarding  the  necessity  to  include  automobile  noise 
standards  into  the  State  National  Standards.  However,  indus¬ 
try  apparently  dees  not  have  any  appropriate  instructions 
solving  this  problem,  although  it  agrees  with  this  proposal 
in  principle. 

In  reply  to  an  inquiry  about  the  work  done  by  them  on 
reducing  automobile  noises,  the  Automobile  and  Automobile 
Engine  Research  Institute  (NAMI)  states  that  only  since  1959 
construction  and  experimental  projects  for  developing  mufflers 
for  trucks  of  new  models  have  been  included  into  their  long¬ 
term  plan. 

In  solving  the  problems  of  noise  abatement,  great  diffi 
culties  are  presented  by  the  absence  of  the  approved  standards 
for  permissible  levels  of  street  noises,  which  does  not  permit 
the  organizations  operating  motor  vehicles  to  determine  the 
fittness  of  transport  vehicles  and  the  mechanisms  used  by  them 
on  a  technical  basis.  This  fact  also  does  not  permit  to"  make 
valid  demand  of  them  in  this  respect.  As  early  as  In  1954  the 
Executive  Committee  of  the  Moscow  City  Soviet  of  Working 
People’s  Deputies  presented  the  Academy  of  Sciences  and  the 
Ministry  of  Public  Health  of  the  USSR  as  well  as  research  in¬ 
stitutions  working  on  acoustics,  with  a  problem  regarding  the 
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necessity  to  develop  such  stand finds *  However,  this  did  not; 
go  beyond  developing  variants  of  the  draft  of  standards,  which 
were  later  rejected  because  of  their  unsatisfactory  content, 
and  standards,  a a  yet,  remain  undeveloped* 

Mint  proposals  could  be .made  on  the  problem  of  reduc¬ 
ing  street  noises  which  are  created  toy  city"  vehicle ©?  In 
our  opinion  they  consist  of  the  following  s '  It  is  necessary 
to  request  of  the  Academy  of  Sciences,  USSR,  the  Ministry 
of  Public  Health,  USSR,  and  research  organizations  to  develop 
in  the  shortest  possible  time  standards  for  permissible  levels 
of  street  noises,  as  well  as  the  noises  created  by  city  vehicles 
produced  by  isa chin©  building  plants f 

In  accordance  with  this.  It  ia  necessary  to  make  de¬ 
mands  upon  industry  regarding  the  limitation  of  noises  created 
by  transport  vehicles  and.  their  aggregates,,  These  demands 
should  approximately  consist  of  the  followings  &}  development 
of  a  more  perfect  systems  of  engine  muffling,  transmission  .- 
elements,  metal  body  and  other  elements ;  b)  a  wider  use  of 
materials'  in  making  machine  parts  which  produces  less  noise 
In  operation  Instead  of  metal,  such  as  plastics  and  rubber 
articles,  and  in  respect  to  spring  suspension  *•  pneumatic 
and  hydraulic  systems; ' c)  rapid  assimilation  of  aerial  pro¬ 
duction.  of  wheel-pairs  with  rubberized  tiros  for  rail  trans¬ 
port  j  d)  development  of  a  more  -perfect  .antinoi.se  mastic  and. 
its  wide  use  In  urban  -  transport  vehicles $  ©)  development  and 
mass  production  of  vehicles  of  -small  •  end  meditva  load  carry-; 

Ing  capacity  intended  for  moving  small  consignments  of  freight 
of  various  classification;  f )  development  of  capacious  and 
less  noisy  passenger  vehicles  for  public  transportation* 

Since  it  is  practically  impossible  -to  -  render  vehicle's 
completely  noiseless,  and  intensity  of  traffic  is  constantly 
growing,  the'  level  of  noise  on  the  streets,.- it  -should  be  as¬ 
sumed,  will  remain  higher  than  that  permissible  for  residential 
and  public  buildings,"  Therefor©,  the  architects,  -designers 
and  building  material  industries  should  be  required  to  develop 
reliable  sound-proof  constructions  and  construction  components. 

It  is  also  necessary  for  the  Institute  of  Complex  Trans¬ 
portation  Problems  of  the  Academy  of  Sciences,  USSR,  -and  other 
research  'organisations  concerned  with  the  study  or  road'  .and 
vehicle  construction  to  Include  Into  their  plans  studies  on 
the . problems  directed  toward  noise  abatement  In  the  city,  for 
example;  a)  determination  of  an  optimal  number  of  vehicles  in 
the  city  which  can  be  permitted  per  person  of  the  population, 
per  1  kilometer  of  the  street  system,  per  square • kilometer  of- 
the  city  area,  and  other  indexes  j  b)  search  for  new  means  of 
transportation  which  would  create  less  noise  in  operation. 

For  example,  the  possibility  of  using  in  big  cities  monorail 
railroads,  gyrobusses,.  air  transportation,  etc,;  c)  study  of 
problems  of  a  wider  use  of  rallies©  electric  transportation 


for  passenger  and  freight j  d)  use  of  materials  for  road  cov¬ 
ering  which  would  reduce  the  noise,  for  example  old  rubber, 
foam,  inflated  and  plastic  materials*  e)  study  of  the  effect 
of  regulating  street  traffic  oh  the  condition  of  noise  in 
the  city  and  development  of  appropriate  recommendations,  and 
a  number  of  other  problems. 

On  the  basis  of  available  experience  in  street  noise 
control,  it  may  be  possible  to  recommend i  a)  for  the  trans¬ 
port  organizations  of  the  cities  to  increase  their  control 
over  the  mechanical  state  of  vehicles  put  into  service,  and 
to  take  due  measures  for  repairing  and  maintaining  streetcar 
tracks  and  contact  wires  of  streetcars  and  trolSey  Vusses  j  b) 
to  introduce  widely  the  elastic  suspension  system  of  the  con¬ 
tact  wires  of  streetcars  and  trolley  busses,  which  not  only 
aids  in  reducing  noise  but  also  reduces  the  level  of  radio 
interference  and  improves  the  collection  of  current;  c)  to 
use  in  railless  transportation  motor  vehicles  of  protective 
designs  producing  little  noise  while  in  motion;  d)  to  help  in 
every  possible  way  the  broadening  of  centralized  transportation 
and  use  of  specialized  vehicles  with  small  carrying  capacity; 
e)  to  iraprove  the  system  of  regulating  street  traffic.  For" 
big  cities  with  heavy  traffic,  to  introduce  the  coordinated 
system  of  regulating  city  street  traffic;  f)  to  take  into  con¬ 
sideration  that  in  building  subway  lines.  Its  stations  should 
not  be  built  in  residential  buildings;  g)  at  intersections 
with  heavy  pedestrian  and  vehicle  traffic,  to  build  crossings 
at  different  levels;  h)  the  reduction  of  noise  level  in  con¬ 
struction  areas  can  be  achieved  by  planting  green  plants;  i) 
to  raise  the  qualifications  of  the  operators  of  vehicles  of 
city  transportation. 

In  our  opinion  an  appeal  should  be  made  to  all  engin¬ 
eers  and  other  technical  workers  engaged  in  designirig  and 
manuf acturing  vehicles,  as  well  as  to  those  engaged  in  city 
construction  and  services,  to  give  more  attention  to  the  pro¬ 
blem  cf  noise  control,  remembering  that  the  creation  of  quiet 
conditions  for  the  residents  of  the  city  is  the  duty  of  the 
Soviet  engineers  and  architects. 

In  conclusion,  it  is  necessary  to  mention  that  the 
problem  of  noise  control  in  big  cities  is,  at  present,  one 
of  the  urgent  problems  requiring  a  prompt  and  all  around 
solution.  It  should  be  successfully  solved  by  combined  effort 
of  research  organizations,  industry,  and  operational  enter¬ 
prises. 
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STUDY  OF  NOISE  BACKGROUND  IH  SVERDLOVSK 


By  K«  M»  Fillpovskeya 
Sverdlovsk  Medical  Institute 


The  purpose  of  our  study  is  to  determine  the  levels 
of  the  sound  pressure  of'  noise  on  the  streets  of  various  : 
functional  designation*  The  study  -was  done  at  87  points  in 
the  city.  Noises  wore  measured  from  8  AM  to  10  PM  by  mean® 
of  the  Shl-l  noise  gauge.  Along  with  determining,  the  aver¬ 
age  and  the  maximum  sound  pressure  level  of  noise,  at  the 
points  of  observation,  we  gave  a  description  of  individual  i 
types  of  vehicles  and  studied  the  effect  of  the  street  width 
and  the  height  of  the  building e  of  the  level  of  the  sound 
pressure  of  noise.  When  the  noise  intensity  was  measured  we 
inquired  from  the  residents  of  houses  situated  on  the  •  red  •. 
line  of  a  narrow  street  with  heavy  traffic  of  various  types' 
of  vehicles  (rail  transport,  passenger  automobiles  and  trucks) 

The  data  analysis  of  8197  measurements  at  87  points 
gives  the  following  distribution  of  points  by  the  rate  of 
noises  below  55  db  -  2,  55-60  db  -  11',  61-65  db  -  7,  66-70. 
fib  71-75  db  .-•••&,  76*80  &b  -  5  [See  SoteJ  *  Distributing 

the  obtained  data  by  the  streets  of  ‘various  designation,  we 
obtained  a  clear  picture  of  their  differences  in  respect  of 

noise  (Table  1)  .  •  •  . 

[Not el  The  values  given  by  the  author  are  apparently  • 
understated,  because  thei Shi— 1  noise  gange.  is  not  a  suffi—  ; 
ciently  prods©  Instrument#  **  Editors* 


Table  1 

Designation  of  Street”” 


Level  of  sound 
pressure  (in  decibels) 


Residential  streets  ..... 
Streets  of  local  traffic.  .  #• 
Streets  of  regional  traffic  • 
City's  thoroughfare  streets  « 


Below  .  55 

56-65 

66-70 

71-80 


■  Comparison  of  our  data  with  the  data  of  studies  by 
X.  L«  Karagodina  and  0,  L.  Osipov  in  Moscow  and  Kh.  V. 
otaroshehuk  in  Lvov  establishes  its  fact  that  the  value  of 
sound  pressure  of  noise  on  the  main  streets  of  Sverdlovsk  is 
somewhat  lower  than  in  Moscow  and  Lvov*  Thus,  according  to 
the  data  of  the  above  researchers,  the  average  sound  pressure 
level  of  noise  on  the  ma in  city  thoroughfares  in  Moscow  is 
85  dfc  and  In  Lvov  81- SO  db,  On  main  streets  of  regional  im¬ 
portance  it  is  78  and  71-80  db  respectively.  On  the  streets 
of  local  importance,  it  is  63  db  in  Moscow  and  61-70  db  in 
Lvov,  Cn  residential  streets  of  these  cities  the  noise  level 
was  less  than  60  db. 

The  average  level  of  the  sound  pressure  of  the  street 
noises  in 'Sverdlovsk  during  the  day  is  66  db.  Within  the  day, 
the  level  of  the  sound  pressure  of  noise  does  not  change  sig¬ 
nificantly,  dropping;  toward  evening  only  by  5-10  db.  The 
maximum  values  of  average  noise  levels  were  obtained  on  the 
main  streets  and  particularly  at  their  intersections  (on  the 
squares  vihere  main  streets  cross).  Individual  sections  of 
streets  are  the  noisiest  in  Sverdlovsk,  such  as  sections  of 
Sverdlov  Street,  May  Day  Street,  Libknekht  Street,  Mamin- 
Sibiryak  Street  and  others. 

The  measuring  of  the  sound  pressure  level  of  the  noise 
produced  by  individual  types  of  transport  vehicles  was  done 
at  the  curb  of  the  sidewalk  5r~6  meters  away  from  the  line  of 
traffic.  For  each  type  vehicles  we  measured  30-40  items  of 
the  same  type.  . 

The  data  of  our  measurements  are  given  in  Table  2, 

Table  3. 

Level  of  sound  pressure  (in  db) 
Type s  of  city  transport  Average  Maximum 


5-car  streetcar 

85 

87 

2-car  streetcar 

84 

85 

Riga  or  Czech  streetcar 

7b 

81 

Passenger  automobiles 

65 

75 

Trucks 

80 

©5 

Trolleybus 

66 

70 

Busses 

75 

80 

Motorcycles 

80 

81 

From  Table  2  it  can  be  seen  that  the  noisiest  types 
of  city  transportation  are  2-car  and  3-car  streetcars  and 
trucks. 

In  order  to  study  the  effect  of  the  height  of  build¬ 
ings  on  the  intensity  of  noise  level,  we  took  measurements 
at  two  sections  of  streets  of  the  same  width  but  with  differ¬ 
ent  building  heights.  It  has  been  established  by  this  study 
that  when  the  height  of  buildings  increases  from  2-5  floors 


68' 


* 


t.o  4-6  floors,  a n  increase  of  the  average  levels-- of  sound . 

pressure  by  4-6  db  -is  observed*  ■  , 

The  increase  in  the  noise  intensity  with  the  narrow- % 
ing  of  the  street  .even  in  the  ess®  of  low  buildings  of  1-2  :•• 
floors  and  lessor  traffic  was  clearly  expressed  In  comparing 
the  noise  levels  on  Lenin  Street  and  Eighth  of  March  Street 
{Table  5). 


Table  5 


Street  Name  Width  of  street  Number  of 

(in  meters)  autos  pass- 


— — _ _  ...  ...  .  M  _  ...  J. 

Eighth  of  March  '  ’26  '  186 

Lenin  '  '62  £68 


Level  of  sound 
pressure  of  noise 
{In  decibels) 

’  *?o  ■  : 

64 


As  it  can  be  seen  from  Table  3,  the  average  level  of. 
sound  pressure  on  the  Eighth  of  March  Street  .is  almost  10$  ■ 

. higher  than  on  Lenin  Street,  while  the  number  of  transport 
units  passing  along  this  street  in  an  hour  is  28 %  lees* 

The  noise  characteristics  of  narrow  streets  of  the 
Eighth  of  March  Street ‘type  stresses  the  unfavorable  condi¬ 
tions  for  the  resident©  of  apartment®  whose-  windows  face  such 
streets* 

The  questioning  of  persons  living. in  houses  situated, 
on  the  red  line  of  a  narrow  street  with  a  heavy  traffic  of  ! 
city  vehicles  permitted  to  establish  the  unfavorable  effect 
of  noise  on  the  living  conditions  of  the  residents. 

Noise  was  mentioned  by  the  majority  of  the  questioned, 
person©  (82*1$,  and  a.  disturbing  effect  of  noise  -  by  35,8$' 
of  the  questioned  pereons), 

.Noise  can.  be  divided  by  the  nature  of  it©  sources  into 
street  noise  and  noise  within  the  block.  According  to  our 
data,  the  disturbance  from  the  noises  originating  within  the 
block  (under  the  conditions  of  winter  observations)  was  ex¬ 
pressed  considerably  less  than  that  from  the  street  noise*  ; 

Table  4  shows  data  on  the  residents-  reaction  to  tooth- 
types  of  noises*  .  ‘ 


Nature  of  Noise 


Street- 

Within  the  blotok 


-  Table 
Results 

Nolie  men* 
tloned 
8271 
20 


4 

of  questioning  residents 
(in 


Disburbed 
by  noise 
56»8 
3*8 


Noise  disturbs 
normal 

“SOT 

16*,  9 


49 


Simultaneously  with  questioning  the  residents,  we 
measured  the  levels  of  sound  pressure  of  the  noise  penetrat¬ 
ing  (with  double  windows )  into  the  first  floors  of  buildings 
facing  the  red  line.  The  noise  produced  within  the  residen¬ 
tial  quarters  under  study  was  below  55  db.  During  the  hours 
of  heavy  traffic  in  the  city,  its  level  increased  "uo  to  59-75 
db.  ' 


Conclusions 

1.  The  highest  level  of' the  sound  pressure  of  noise 
was  observed  on  the  ms  in  streets  which  are  of  general  Impor¬ 
tance  to  the  city, 

2»  The  increase  in  the  height  of  buildings  ana  the 
decrease  in  the  width  of  the  street  make  the  noise  level 
higher. 

3.  The  most  unfavorable  condition  is  found  in  houses 
situated  on  the  red  line  streets  with  heavy  traffic  of  city 
transport,  where  the  street  noise  disturbs  the  residents  and 
interferes  with  their  normal  sleep. 


THE  j? HOBLEM  OF  AGING  PROM  A  SOCIAL.  BYGIBWIC  MD  OCCUPATIONAL 

'  -VIMFQ11T  .  j- 


•'  35y  ?;mf  Its  K*;'K&©t$yaus.ev,  ACtlv©  Meieber  of 

the  Aeadoray  ©£  M@d3.cal  Sciences  U3SR  . 

Institute  of  Hygiene  of  Work  arid  Occupational  Diseases,  Aeai- 
demy  of  Medical  Sciences ,  USSR#  . 


In  recent  years  much  attention  lias  been  given  In  medi¬ 
cal  and  social  economic  periodic  literature  and  in  special 
publications  in  Western  Europe  and  the  USA  to  the  problem  of 
aging  of  the  population.  For  example,  according  to  the  data 
published  in  the  article  WA  Study  on  the  Economic  State  In 
Europe  in-iebb”  (Geneva,  1956)  it  is  observed  that  aging  of 
the  population  in  Western  Europe  (with  the  exception  of  leas 
developed  countries  in  Southern  Europe)  is  a  general .and 
stable  phenomenon,  and  that  this  process  progresses  so  uni-; 
formilv  that  it  Is  possible  to  establish  certain  average 


values  for  it® 

The  percentage  of  persons  65  ye are  old  or  older  in 
relation  to  the  entire  population  or  to  the  population  of 
working  age,'  i.e®  to  persona  15  to  64  years  of  age  is  accept¬ 
ed  as  an* index  of  aging.  The  acceptance  of  a  relative  number 
of  the  group  of  65  years  and  older  is,  evidently,  determined 
by  the  fact'  that  the  retirement  &g©  for  man  and,  .with  some 
exception  for  women,  is  established  at  the  age  of  65  in  most 
co^t^ies  of  Western  Europe*  At  the  ssjn©  in  most 

countries  of  Western  Europe  and  Scandinavia  this  age  is  now 
very  o3 ose  to  the  average  life  span  of  the  male  popul at  ion  » 

"in  all  countries  of  Western  Europe,  without  exception, 
the  number  of  persons  in  this  age  group  has  grown,  just  in  a 
five  year  period  (1951-1966);  and  was,  on  the  average,  by  tne 
beginning  bt  19o6 


in 


Derunuw  ojl  aw«,  —  relation  to  the  entire  population 
of  *th-$  working  &ge  &&  compared  bo  l&Js*  *by  th6  b^glBBlrig  of 
1551^  Since  *  according  to  'many  researchers  engaged  in  the 
croKlems  of  aging,  the  main  mechanisms  causing  this  process 
Sill  bo  operating  with  approximately  the  same  regularity  in 
the  following'  15  years,  by  1971  the  percentage  of  persons  of 
65  years  of  age  and  older  will  reach,  on  the  age rage  for  the 


above  mentioned  countries  of  Europe  end  Scandinavia,  19%, 
fluctuating  in  the  case  of  individual  countries  from  22% 
(England)  to  12.5%  (Finland).  Thus,  according  to  the  cal¬ 
culations  of  individual  researchers,  the  number  of  the  age 
group  of  65  years  and  older  in  the  USA  was  in  relation  to 
the  total  number  of  population;  In  1870  -  1,153,649  persons 
or  3%,  in  1950  -  12, 300,000  persons  or  8.2%,  in  1953  - 
15,400,000  persons  or  9 %t  and  by  1997  it  will  presumably  rise 
to  20,000,000  persons  (Steinberg  and  Holzman) , 

In  England  in  the  current  century,  the  number  of  popu¬ 
lation  over  the  age  of  65  or  of  so-called  retirement  age  has 
increased  from,  2,250,000  persons  or  6%  of  the  entire  popula¬ 
tion  reaching,  in.  1951,  4,250,000  persons  or  10%,  and,  pre¬ 
sumably,  if  childbirth  does  not  stop  dropping,  will  be  8 
mission  or  16%  in  1961.  It  will  reach  9.5  million  or  20%  by 
1971.  Therefore,  in  1961,  only  one  child  of  15  years  of  age 
or  younger  will  fall  to  1  person  of  .retiring  age,  while  in 
1901  it~wee  5  children  (Waldron). 

The  percentage  of  60  year  olds  in  the  population  of 
France  increased  in  1958  to  16,5  as  compared  to  12.4  in.  1901. 
There  were  many  more  old  women  than  men  of  the  same  age.  In 
particular,  there  were  three  times  more  women  at  the  age  of 
90  years  or  older  than  there  were  men.  An  increase  in  the 
number  of  old  men  is  reported  in  West  Germany  (Klose)  from 
2,888,000  men,  or  7.2%  of  the  entire  population,  in  1939 
to  4,423,873,  or  9.3%,  in  1950.  It  is  also  observed  there 
that  the  expected  life  span  of  old  people  is  increasing 
slowly  but  steadily,  being  13.1  years  for  the  period  of 
1901-1910,  and  17.4  for  1949-1951. 

It  is  quite  obvious  that  a  change  in  the  number  and 
the  percentage  in  one  age  group  leads  to  a  change  in  the  age 
structure  of  the  population  as  a  whole,  in  this  particular 
case  to  a  reduction  of  the  portion  in  the  population  of 
other  age  groups.  Two  more  age  groups  are  singled  out  xxi 
the  works  treating  the  problem  of  aging  -  the  group  from 
0  to  16  years  of  age  and  from  15  to  64,  which  Is  evaluated 
as  the  working  population  as  a  whole.  Another  type  of  group¬ 
ing  is  uped  less  frequently;  from  0-19,  20-59,  and  60  and 
older.  If  we  follow  the  first  system  of  age  grouping,  we 
find  that  the  most  essential  shifts  take  place  j..n  t.i±a  O-l^ 
age' group,  and,  in  connection  with  this,  In  the  ratio  be¬ 
tween  this  group  and  the  group  of  over  6b,  because  the  per¬ 
centage  of  persons  in  the  working  age  group  changes  much 


more  slower,  '  - 

A  considerable  decrease  in  the  number  of  people  m 
the  working  age  group  for  the  period  from  1939  to  1946  and 
only  its  insignificant  increase  for  1950-1955  is  mentioned 
in  an  article  by  Redetzky,  "Social  and  Hygienic  Considera¬ 
tions  Regarding  the  Reproduction  of  the  population  In  the 


German  Democratic  Republic*,  published  in  the  journal 
German  Public  Health  (.1958,  No.  1,  pp.  2-16)*  Mentioning 
jthla  fact,  the  author  writes  that  even  now  it  is  possible  tb 
speak  of  a  further  decrease  in  the  number  of  young  working  ; 
people  including  up  to  I960- 196-5,  and  only  later  It  will  be: 
possible  to  expect  its  increase.  It  is  mentioned  in  the 
same  article  that  a  definite  predominance  of  male  population 
pver  female  up  to  the  age  of  26,  which  is  in  agreement  with; 
the  normal  biological  correlation  of  sexes,  is  being  replaced 
by  the  predominance  of  female  population  increasing  with  the 
age.  i  . 

The  above  mentioned  references  to  the  works  of  various 
researchers  from  various  countries  make  it  possible  to  eon-1  • 
eider  with  a  sufficient  basis  the  aging  of  the  adult  population 
in  the  next  few  years  as  an  undisputable  fact*  This  process 
occurring  with' a  definite  regularity  in  all  countries  is 
mainly  due  to  a  decrease  in  childbirth  (see  illustration) .  j 
It  is  caused  In  a  much  lesser  degree  by  the  reduction  in  the 
death  rate  and,  in  particular,  by  reduction  in  the  death  rate 
of  persons  who  are  60  years  of  age  ©r  older.  Thus,  according 
to  the  data  in  the  demography  yearbook  published  by  the  United 
Nations  Organization  (New  York)  the  increase  in  the  expected 
lifespan  of  men  for  the  past  40-46  years  in  various  countries 
was  from  14  (Norway)  to  18  years  (Holland),  counting  from  the 
day  of  birth,  and  only  from  1  year  ( Sweden)  to  2.8  years 
(Holland) ,  counting  from  the  age  of  60.  Such  an  increase  in 
the  average  life  span  is  caused  chiefly  by  the  reduction  in 
the  child  death  rate,  which  fluctuated  in  the  past  10  years 
from  6,2  (West  Germany,  1951)  to  l*-*?  (Sweden  and  Holland.,  : 
1967)  for  100  babies  bom  during  that  period,  ;  . 

it  ct.6cr®&&&  in  t!h.s  hlrthx&t 6  during  bli©  . 

first  half  Of  the  XX  century,  particularly  during  its  seco^i 
Quarter,  and  its  relatively  low  level  (wltnin  the  limits  of 
l^-EO  per  1000  persons)  were  a  characteristic  phenomenon  for 
all  Western  Countries  and  partly  Eastern  Europe.  ■  •  . 

Among  the  large  group  of  social  and  economic  problems 
connected  with  the  problem  of  aging,  a  special  p^ace  is 
occupied  bv  the  question  regarding  the  age  wnen  a  person 
iewinstAls  active  worn,  l.e.  to  stop  producipg 

material  sod  spiritual  values  and  stop  providing  for  Massif 

firvi  his  T&itMy*  From  this  point  ox  it  1- 

find  oit  and  to  know  whether  the  older  age  group 
nS  SrfiiU  be  10%  or  20*  of  the  entire  population  of  the 
L.  it  is  clear  that  the  necessity  of  supporting 

as  s“-r^ 

age  group.  -  . ■;  , 
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Birth  rate  of  the  population  in  some?  countries  of  Euror<=> 
during  1870-1958  (per  1000  persons).  ' 

Legend;  1)  years,  2)  countries,  5)  beginning  of  XX  centurv, 
4)  Prance,  b }  Sweden,  6)  Switzerland,  7)  Belgium,  8.)  Great 
Britain,  9)  Holland,  10)  Germany. 


One  can  hardly  agree  with  Professor  Brens ina*s  view¬ 
point  who  writes  in  his  article  w'fhe  Problem  of  Continuing 
Professional  Activity  by  Persons  beyond  65  Years  of  Ago”  " 
published  in  Weiner  medizinlshche  Wochenschrif t  {1959."  No.  2) 
that  Konly  academicians  ^an  probably  “contime  working  af te- 
they  have  reached  the  age  of  6b p» 


The  question  regarding  the  pension  age  is  connected 
with  insufficiently  favorable  prospects  for  the  renovation 
of  the  working  age  group.  The  solution  of  the  latter  in 
some  countries,  for  instance  .in  Western-  Germany,  is  reflected 
in  the  tendency  toward  the  increase  of  this  age  in  that  coun¬ 
try  from  65  to  68.  The  reason  for  this,  according  to  Klose, 
is  the  presence  of  about  500,000  persons  or  2b%  among  1,992, 
479  people  6b  years  of  age  who  still  continued  working  in 
1950,  It  cannot  be  excluded  that  such  a  reason  can  also  be 
brought  forward  in  a  number  of  other  countries  where  the 


3 


?4 


•  ......  •  ..  , 


percentage  of  working  people  oOTycari . oF agi‘~ 1« 

{than  in  West  Gefisahyy  for  example  in  Canada,  wh ®re  it  ;r©aahka  5?v 
$9#,  in  the  OSA 41$,' :ln:  Franc©  •-  as  high  as  &4J&*  and  *in  , 
iT apan  ~  66$,  It  is  very  possible  that  to  a  certain  extent 
ffor  these  reasons  the  pension  age  in '  Ireland  and  Norway  ..has 
•{been  established  at  70  years  of  age  (same  for  both  men  and 
Women), '  and  in  Ireland  and  Sweden  at  67  years  :of  age  (else 
jfche  same  for  both  man  and  women), 

. j  ‘  It  should  "be  noted  thatLJLhe  'problem  regarding,  the  v  !  ! 
(establishment  of  pension  age  and '  the  main  characteristics  or  .- 
jthe  old  age  pension  system  in  ’different  countries  reflects  .  . 
Ian  endeavor  to  -encourage  the 'productive  work  of  the  aged  both 
{from  the  viewpoint  of  increasing  the  overall  income  of  th© 
jeountry  and  reducing  additional  expenses  for  their  support  in 
{the  fora  of  government  and  nongovernment  pensions  and  other, 
forms  of  allowances  (PSA).  Thu®,  in  a  number  of  countries 
l( Ireland,  West.  Germshy,  Switzerland,  -  Belgium  and  Prance)  , 
pensioners  are  Hot  prohibited  from  earning  money  to  supplement 
their  pensions,  while  in  some  other  countries. '(Ireland,'  i 
(Norway,  Sweden,  Finland,  Holland,  Denmark,.  Italy  and  Greece]) 
{additional  income  is  limited  by  a  certain  .minimum,  over  which 
•the  difference  between  pensioner’s  income  and  this  minimum 
lie  deducted  from  his  pension.  ' 

j  At  the  same  time  a  number  of  countries"  (Norway, 

•{Denmark,  England* "  France  ; and '  Italy) .  have  established  a  yearly 
increase  of  the  original  amount  of  pension  from'  2\ to  9. 2$  ' 
jwith  amaximum  increa.se  of  the  pes&e&on -  by  40$  (Norway)  s.M. 
jeven  by  46$  (-England)* 

i  •  There  is  no  doubt  that  many  persona  '.who  'reached'  the  '  .• 

'.pension  age  set  In  each  country  wish  to  stop  working.  Some 
•of  them*  if  the  situation  is  favorable  in  the  labor  market jj 
{they  remain  on  the  yob  for  considerations  of  social**  economic 
’nature.  Others  try  to  remain  on- their  Jobs  feeling  that  thjey 
■still  have  preserved  sufficient  physical  and  mental  activity, 
.especially  sine® 'technical  progress  (in  particular,  reductions 
• in  manual  labor)  and  progress  in  medicine  makes  it  more  and 
.more  possible  for  older  persons  to  remain  on  their  jobs,  . 
■However,  the  •"falling  in  health  in  persons  who  are  beyond 
■the  pension  age  (moat  of  them  being  66  years  of  age  and  . 

■  older,  according  to  the  data  given' by  McConnell  in. hie 
’article,  ’’Effect  of  the  Age  on  Economics %  published  in 
'Journal  of  Gerontology.,-  1961, •  yol*  13*  HO,  J5,  Suppl,  ", 

' S^TlFATr'conildn r  that  the  state  of  their  health  la  poor) 
iani  the  sharply  increased  tempo  of  preduct ion  forced  them  to 
!  -either  leave  their  job  completely  or  change  to ;  a  different!  - 
]  4ob  which  is  more  suitable  for  th©  state  of  their  health  and 

the  still  present  physical  and.  mental  abilities  and  oppor**  ] 

tunltiea.  ■■  .  "  r--  ,  ' -i  ■ 

_ .  problem. of  the  age  when  a  person  who  had  been  j  . 
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engaged  all  his  life  in  a  certain  professional  activity  has 
to  give  it  up  only  for  the  consideration  of  age  is  of  con¬ 
cern  to  any  person  who  is  approaching  old  age.  Of  course 
the  pe r-iod  of  continuation  of  vrork  to  which  the  person  is* 
accustomed  cannot :  be  the  .  varying  from  one  occupation 

to  another.  ■  ' T 

An  attempt  to  answer  the  cjuestion  of  'what  percentage 
of  persons  who.  reached  .the  age  of  65  in  their  'profess  ions  1 
activity  are  physically  capable  to  remain  on  the  same  lob 
until  the  age  of  70  and  even  later,  is  made  by  Clark  and 
Duni  in  their  book  ,f Aging  in  Industry'*.  The  authors  used 
the  data  of  occupational  census  in  England  for  1951  as  their 
initial  materials.  They  attempted  to  observe,  or  more  cor¬ 
rectly,  to  establish  what  percentage  of  people  remains  in  thei 
original  occupation  and  for  how  long  after  they  have  reached 
the  age  of  6b,  For  this  purpose  they  singled  out  4,004,700 
persons,  or  £5.6$>,  from  15,602,200  of  all  men  working  in  di- 
types  of  occupations  belonging  to  the  most  important  branches 
of  industry  and  trades  in  the  country.  The  number  of  persons 
who  were  65  years  of  age  or  older  was  174,000,  or  2h%  of 
695,300  of  all  men  . aged  65  and  older  who  -were'  working  in  the 
country. 

The  authors  attempted  to  express  the  percentage  of 
persons  who  reached  the  age  of  65  and  were  physically  cap¬ 
able  to  remain  on  their  former  jobs  until  70  and  even  later 
for  each  of  the  62  occupations  by  a  roughly  increased  value. 
They  called  this  value  the  survival  index.  In.  order  to  estab¬ 
lish,  such  an  index,  the  authors  used  the  data  of  the  occupa¬ 
tional  census  of  1951  and  1951  and  noted  the  number  of  per¬ 
sons  ■ who ■ reached  the  age  of  65  after  1931.  Hot  all,  of  course 
reached  this '.age  remaining  on  their  old  Jobs,  some  died  dur¬ 
ing  this  time  (20  years),  and  some  changed  their  jobs.  Ap¬ 
parently  most  of  the  persons  Who  were  shown  as  "uri accounted 
for"  left  their  occupation  before  they  reached  the  age  of  65, 
The  number  of  persons  who  died  and  who  left  their  occupations 
before  reaching  65,  were  not  taken  into  consideration  In  cal¬ 
culating  the  above  mentioned  Index,  It  was  determined  -only  - 
on  the  basis  of  the  number  of  persons  who  reached  the  age  of 
65  remaining  on  their  previous  Jobs. 

Apparently,  a  cons ider able  number  of  persons  reaching 
this  age*,  which  coincides  with  the  pension  age  in  England, 
leave  their  jobs,  especially  in,  the  ease  of  unfavorable  sit¬ 
uation  In  the  labor  market,  and  another  ..part  continues  to 
work  until  an  older  age.  In  establishing  a  ratio  of  these 
persons,  the  authors  did  not  proceed  from  an  exactly  deter¬ 
mined  age  until  which  the  work  was  continued  (because  they 
did  not  have  the  means  to  determine  the  number  of  persons 
who  were  leaving  each  year),  but  used  a  certain  average  value 
lying  between  60  and  70  years  of  age.  They  observed  the 


changes  which  took  place  in  the  branches  of  industry"  and  in 
the  age  structure  of  occupational- industrial  '.groups  working 
in  them. 

The  author  assumed  that  the  majority  of  persons  in 
the  occupations  under  study  who  reached  old  age  do  not  leave, 
however,  their  usual  occupational  jobs  in  order  to  look  for' 
another  job  until  they  are  forced  to  do  so  because  of  the 
approaching  old  age,  especially  during  the  period  of  the  ris¬ 
ing  in  prices  end  the  high  employment.  The  authors  consider¬ 
ed**  that  by  using  in  their  research  two  dates  separated  by  an 
interval  of  20  years  made  it  possible  to  obtain  a  more,  bal¬ 
anced  evaluation  of  the  results.  In  this  case,  the  survival 
indexes  may  represent  enlarged  percentage  values  of  the  entire 
number  of  persons  who  reached  the  age'  of  65  remaining  on  their 
usual  jobs  and  are  still  able  to  perform  their  duties  satisfac¬ 
torily*  At  the  same  time,  although.  It  is  not  exactly  known 
how  long  persons  beyond  the  age  of  65  can  remain  on  their  jobs, 
nevertheless,  the '  higher  the  number  .of  persons,'  beyond  65,  .the 
greater,  on  the  whole,  is  the  chance  that  a  considerable  part 
of  them  will  remain  on  their  jobs  even  when  they  reach  the  age 
of  70.  In  some  professions  a  reverse  situation  is  true,  and 
reduction,  in  the  number  of  persons  beyond  the  age  of  6b  pro- 
cresses  fast.  Evidently ,  the  ability  of  persons  to  continue 
their  work  upon  reaching  the  age  of  65  depends  chiefly  on  tne 
occupational  activity  which,  they  are  performing.  Thera  Is 
no  doubt  that  some  types  of  professional  activity  can,  more 
than  others,  have  an  unfavorable  effect  on  the  health  of- old 
peonle  and  cause  them  to  stop  working  earlier. 

As  a  result  of  their  research,  the  authors  give  sur¬ 
vival  indexes  in  occupational  cross  section  for  persons  who 
reached  65-70  years  of  age'.  -  •'  h 

■  Percentage  of  persons  who 
reached  65-70  years  of  age 

Watchmakers,  precision  processing 

of  metal,  musical  instrument  ms kero  76-86 

Farmers,  farm  workers', '  foresters,-- 

forest  ranger ,  carpenters, -brick  ' 

layers  ■  •’  65-75 

Surface  workmen  In  coal  industry, 
welders,-  . shoemaker's ,•  plumbers, 
plasterers,  barge  navigators,- 

dockers,  salesmen,  "'shop:  owners  ■  -  .  .  55-65 

"Underground  •  workmen'  ( except  -miners )  * 
potters,  glass  makers, blacksmiths. 


electroplaters,  riveters,'  tobacco 

workers,  cabinet"  makers,-  compos  iters  46-5  & 

Smelters,  paper  workers,  streetcar 

and  auto  drivers,  conductors  55-45 

Designing  engineer  26-36 

Coal  miners,'  signallers  6-16 

There  is  no  doubt  that  changes  in  the  hygienic  condi¬ 
tions  and  the  working  conditions,  for  old  people  in  modern 
industry  could  prolong  the  average  length  of  the  working  life 
in  some  occupations.  The  authors  consider  that  a  consider¬ 
able  number  of  .persons  would  like  to  change  their  jobs  when 
they  reach  the  age  of  60-65  so  as  not  to  be  forced  to  leave 
the' job  completely  before  their  time.  They  give  a  list  of 
so-called  light  jobs  to  which  elder  persons  change,  express¬ 
ing  the  cylterium  of  lightness  of  work:  by  the  percentage  of 
persons  who  ere  56  years  old  or  more  in  one  or  another  occu¬ 
pation. 

The  list  of  these  occupations  is  given  below i 

Percentage  of  persons 

55  years  old  or  older 

Night  watchman 
Yardkeepers 
Apartment  attendant 
Card  eners 

Retail  clerks  (tobacco,  newspaper) 

Doormen  in  public  buildings 
Rooming  house  operators 
Purnacetnen,  firemen 
Messengers 
Butlers  in  homes 

in  discussing  the  .age  group  of  55-70,  the  authors 
consider  that  at  least  5G-40g  in  this  group  cannot  remain 
in  their  former  jobs  after  the  age  of  66.  These  persons 
would  like  to  change  their  occupation  while  they  are  still 
capable  of  doing  some  other  type  of  work*  Out  of  this  bO/o 
at  least  2/5  must  be  provided  with  another  type  ox  workap- 
orooriate  for  their  age  if  they  will  not  be  forced  to  stop 
working  ore  maturely.  The  authors  assumed  that  their  resear- 
eh  was  done  out  of  considerations  to  preserve  a  high,  demand 
for  the  services  and  an  intelligent  evaluation  of  the  impor¬ 
tance  of  old  people  in  industry.  A  lot  can  still  be  done  if 
the  solution  of  this  problem  will  be  based  on  statistical 


69 

61 

45 

37 

58 

35 

S3 

27 

27 

24 


dsta*  However,  '.under  the  conditions  of  capitalism,  a  high 
demand  for  the  services  and  intelligent  evaluation  of  the 
importance  of  elderly  people  are  not  always  achieved  end  is 
often,  accompanied  by  sharp  crises  and,  as  their  result,'  by 
unemployment,  while  the  socialistic  regime,  .particularly  dur¬ 
ing  the"  transitional  state  to  Communism,  creates  unlimited 
possibilities  for  maintaining  a  high  demand  for  labor  and, 
moreover,  secures  intelligent  evaluation  of  the  importance 
of* elderly  people .  '  fhere  is  no  ddub'tr  that "dtfrifeg  the  ful- 
f illraent  of  a  seven-year  plan  t or  the  development .  ox  n«y<.. xcnal 
economy  there  will  be  an  increase  in  the  demand  for  labor, 

’  even  'taking  Into  account  the  complex  mechanization  and  sauto- 
ms t ion  'of  industrial  processes  in  many  branches  of  .industry, 
which  releases  a  large  percentage'  of  .persons  for  other  types 


of  work 


vie  also  cannot  ignore  the  fact  that  also  in  our  coun¬ 
try  in  spite  of  the  higher  level  of  childbirth  than  in  the 
countries  of  Western  Europe,  a  considerable  •  reduction  in  ... 
childbirth  occurred  in  the  last  quarter  of  the  century ,  parti¬ 
cular  lv  during  the  war  period.  , This  factor,  same. as  the  re-. 

A' ir  +•  i on  in  ■oODUlstlon' s  death  rate,  including  the  older  sg,® 
v~oup/  led  to  a  ’’cons  ider  able  lucres  se  in  •  the  average ,  life 
sr-pn  end  to  an  increase  in  the  number  and  the  percentage  of 
elder  persons  in  the  general  age  structure  of  the  .population, 
"in  this  light;,  the  -problem  of.,  aging  is  pi  ..great  In¬ 
terest  to  the  hygienists  of  all  occupations  in  .our  .  country  ■- 
and  for  nubile  health  as  -a  great  social-hygie.nic  |^obj  em . and, 
,n  nfT*t< ruler  frwi  the  occupational- ino.ustr.ial  ,yxevpw*ii^. 

It  ft^£d  swU  the  necessity  of  solving  etch  lev; orient 
irobiefti  as  providing  *itb  reticnal  meiical  ai^the  ever  in- 
~ s«.e r  -i-no-'  number  of  elderly  persons  with  their  .hag*,  an-* 
pv'r^or^stic "rate 'of  illness  (diseases  of  cardiovascular 
■filled '  suouort  and  motor  .  apparatus, '  peripheral  nervous  ays- 

v  is  even  more  Import  trie 

tem,  beopiaamc,  ate.  )  ‘  iu  CEppble  of  „0rk- 

?“fttrrh?tJn  dagftS  and  hr.i  to  participate  actively  In 
Socialist  construction,  there  is  no  aonbtfthSt  tne  rs- 
rvo.  nr.nulft^on  census  snoulo  be  us  feu  uor  t~~-  Ar 
note%rwidelyl.s  possible,  both  from  the  sccial-hyg.ep.c  and 

Occupational  industrial,  viewpoints.  j 
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By  V.  M.  Grigoryeva,  Candidate  of  Medical  Sciences,  Institute 
of  Hygiene  of  Work  and  Occupational  Diseases,  Academy  of  j 

.Medical  Sciences,  USSR  1  ! 


.  ,  K  i  "  ,  [ 

Lately,  Interest  in  the  problems  of  the  hygienic  study 
of  industrial  noises  has  grown  noticeably.  A  greater  range; 
of  questions  connected  with  this  problem  is  being  included  j 
in  the  research  topics.  However,  some  of  them  are  still  net 
being  sufficiently  studied.  The  aim  of  this  article  Is  to  ; 
attract  the  attention  of  specialists  to  certain  urgent  pro¬ 
blems!  '  '  ,  ;  | 

|  Thus,  the  methods  of  noise  measuring  should  be  com-  ; 
paratively  evaluated,  taking  Into  account  the  broadening  pf 
hygienic  problems  in  this  field  and  the  achievement®  of  the! 
measuring  techniques.  The  recent  method  of  recording  noises 
on  tajj>e  and.  than  analyzing  them  tinder  laboratory  conditions! 
deserved  particular  attention.  The  ME2-29&  and  MAG- 50  portable 
tape  recorders  are  quite  adequate  for  recording  noises  in-  the 
frequency  rang©  of  50  to  8000-9000  cps.  Magnetic  recording; 
in.  many  instances  has  great  advantages  over  using  octave  fil¬ 
ters  in  the  spot,  because  industrial  noises  are  often  nonstia- 
t  lonely  in  nature,  and  some  times,  are  of  short  duration,  which 
makes  the  use  of  octave  filters  difficult.  At  the  same  time, 
a  proper  selection  of  tape  recorders  with  the  best  frequency 
responses  assures  a  sufficient  degree  of  accuracy  in  measure¬ 
ments.  - 

At  the  present  time,  w©  are  faced  with  the  problem  of 
the  necessity  to  broaden  the  frequency  range  of  noise-analy¬ 
zing  Instruments.  There  are  indications  in  foreign  publica¬ 
tions!  that  the  presence  of  an  ultrasonic  region  in  the  spec¬ 
trum  bf  certain  industrial  noises  is  possible  {Bugard, 

Guennpc,  and  Selz,  1952: Chaves ae  and  Lehmann,  1960;  Ghose, 

S.  C.j,  1950;  and  others)*  Unfortunately,  modern  noise-mea- 
surinjg  instruments  are  intended  only  for  the  frequency  range 
of  50!  to  10000  cps.  Such  a  width  of  the  frequency  range  is 
sufficient  for  a  number  of  industrial  noises  because,  for 
the  Majority  of  industrial  noises,,  the  max  imum  of  the  sound 
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energy  in-  the  spectr-uss  is  located  in  the  frequency  region  of 
up  to  £000-4000  ops »  However,,  for  some  noises  (during  riveting 
in  aircraft  construction,'  during  certain  types  -  trimming  of 
cast  metal,  etc. ),  a  more  even  distribution  of  the  sound  en¬ 
ergy  in  the  spectrum  is  observed  in  the  entire  studied  range, 
and  sometimes  it  even  rises  to  the  region  of  high  frequencies 
of  8000-10000  ops.  Such  a.  nature  of  the  spectre  indies tes 
indirectly  the  "possibility  of  the  presence  of  a  considerable 
sound  pressure  even  at  the  frequencies  of  over  10000  cps,  as 
well  as  the  spread  of  sound  energy  to  the  region  of  still 
higher  inaudible  frequencies  (ultrasounds) •  In  such  cases  it 
is  necessary  to  broader,  the  range  of  measured  frequencies  in 
the  measuring  tract  up  to  £0000-26000  cps® 

Recently,  the  problem  regarding". the  -peculiarities  of 
the  physiological  effect  of  pulsed  noises  has  been  brought 
-up  (0.*P,  Shepelin,  1969) «-  The  number  of  researches  In  this 
field  is  very  small  and  is  not  in  line  with  a  wide  range  of 
questions  which  arise  in  connection  with'  the  study  of  pulsed 
•'noised  in  their  hygienic  aspect.  Research  should  be  done  on 
the  development  of  more"  perfected  instruments  for  the  regis¬ 
tration  of  pulsed  noises  with  a  corresponding  broadening  of 
physical  parameters  of  noise  characteristics,-  -as  well  as  on 
studying  the  peculiarities'  of  the  physiological  effect  of 
.pulsed  noises  under  industrial  'conditions  and  in  experiments. 
Particularly'  interesting  In  this  respect  is  the-  research  by 
Fazanowicz  (1967)  who  used  the  KVik* s'  method  for  his  spectral 
analysis. 

When  this  method  is  used,  a  more  complex  Information 
regarding  the  nature  of  spectral  components  is  obtained.-' 

Ana ft  from  registering  the  amplitudes  of  the  sound  pressure, 
a* relative  time  of  the  continuity  of  particular  :  amplitudes  of  , 
sound  pressure  is  marked  for  each  frequency  of  the  Spectrum. 

The  latter  is  demonstrated  by  the  -degree  of  coloration  of  the 
beam  corresponding  to  particular  frequencies.  A  weak  color¬ 
ation  of  the  line  means  that  the  tone  carries  a  gread  acoustic 
oressure  for  a  sufficiently  short  time  $  a  strong  coloration 
points  to  the  stability  of  a  given  value  of  the  acoustic  pres¬ 
sure  in. the  spectrum.  _n  other  words,  weakly  colored  lines 
represent  impulsive  vibrations,  whi-le  the  strongly  colored 
lines  -  uninterrupted  vibrations.  It  is  pointed  out  in 
Fazanovd.cz 5 s  work" -that  indicating  instruments,  same  as  loga¬ 
rithmic  instruments' with -high -speed  potentiometers,  give  aver¬ 
age  values  for  noises  with  impulses  of  very  short  duration. 
This  average  value  could  be  very  small  in  comparison  to  the 
instantaneous  maximum  pulse  pressure.  Such  sn  Indication 
should  attract  the  attention  of  hygienists.  It  should  be 
determined  how  essential  are  the  short-term  .components,  in  the 
spectrum  in  respect  to  their  effect  on  the  organism,  and. the 
correlation  between  the-  ear  sensitivity  ..and  the  sensitivity  of 


measuring  instruments  to  various  noises  should  be  established. 

After  the  introduction  Of  Order  #135  of  September  7, 
1957,  large  contingents  of  people  working  under  the  conditions 
of  noise  of  96.  db  and.  over  must  have  a  yearly  medical  checkup. 
Because  of  the  great  ciimbrousfteAd  Of  the  multifrequency  exam¬ 
ination  of  the  auditory  sensitivity.  It  is  recommended  in  the 
instructions  for  the  examination  of  workers  subjected  to  the 
effect  of  noise  to  measure  their  auditory  sensitivity  for  a 
limited  number  of  frequencies  .?.( 128,  4096,  and  8192  cps ) ,  It 
is  evident  that  in  mass  examinations  it  is  expedient  to  re¬ 
duce  the  scope  of  the  examinations  even  more  and  to  change  . 
to  the  one-frequency  method  of  the  hearing  examination 
(4000  cps).  A  sufficiently  large  amount  of  material  has 
accumulated  in  the  past  years  which  shows  that  the  most  ex-, 
pressed  changes  in  the  hearing  occur  at  the  frequency  of 
4000  cps  or  in  that  vicinity  (Ye*  S.  fexakin,  1927;  V,  F, 
Undrits,  1955;  B.  Ye,  Sheyvekhman,  1956;  L.  A»  Kozlov,  and 
others,  1956;  P,  I*  T&lyantsev,  1967;  House,  1957 ;  Merklin, 

Fox,  1957 ;  Whitaker,  1957 ;  Davis ,  Hoople,  P arrack,  1968;  Shone, 
1968) «  On  this  basis,  some  of  the  above  authors  consider  it 
expedient.  In  mass  examinations,  to  confine  to  the  measuring 
of  hearing  sensitivity  at  one  frequency  of  4000  cps.  This 
method  is  convenient  In  that  it  permits  to -measure  auditory 
sensitivity  in  usual  relatively  quiet  premises,  because  it 
does  not  become  masked  by  penetrating  noises.  The  method  does 
not  require  highly  qualified  personnel  and  is  attractive 
because  of  its  speed# 

In  the  USA  this  method  is  known  as  the  sifting  method 
(Glo rig's  method ) «  When  a  person's  hearing  is  found  to  be  ; 
lower  at  the  frequency  of  4000  cps,  a  further  and  more  de-  > 
tailed  examination  may  be  done  at  a  number  of  frequencies 
of  air  and  bone  conduction  in  a  soundproof  place  In  order  to 
establish  a  more  detailed  picture  of  his  hearing  affection 
and  to  determine  his  degree  of  disability,  . 

Since  in  most  Industries  the  auditory  'sensitivity  of 
the  workers  becomes  impaired,  first  of  all,  at  the  frequency 
of  4000  cps,  It  is  very  expedient  to  set  up  a  mass  production 
of  portable  audiometers  for  one  frequency  of  4000  cps,  simi«  • 
lar  to  the  pocket-size  audiometer  produced  in  the  USA 
(Ambco,  Inc*,  Los  Angelas), 

The  introduction  of  the  one  frequency  method  with  a 
sufficient  supply  of  portable  audiometers  for  the  otolaryn¬ 
gologists  will  permit  in  the  future  to  make,  observations  of: 
the  workers,  particularly  those  who  begin  working  in  a  noisy 
environment,  more  frequently.  This  will  make  it  possible  to 
single  out  at  the  proper  time  the  persons  who  are  particularly 
sensitive  to  the  effect  of  noise.  Thus,  Shone  (1958)  sug¬ 
gested  to  examine  the  hearing  of  workmen  in  a  month,  and  in 
three  months  after  the  beginning  of  their  work  in  a  noisy 
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workshops,  and  then:  to  do-  it  every  is  lx  months. 

It  is  very  probable  that  the  sifting  method  at  the  , 
frequency  of  4000  cps  will  hot  he  sensitive  -enough  with  re¬ 
gard  to  those  working  with. '.supersonic  systems  because  of  a  • 
special1  nature  of  the  spectra  when  the  maximum  of  the  sound 
energy  falls  on,  the  frequencies  over  8000*10000  cps,  and  the . 
auditory  sensitivity  will  suffer  .first  hoi  when  receiving 
the  frequency  of  4000  cpsp  but  higher  frequencies. 

It  is  necessary  to  conduct  further  studies  for  the 
determine,  t ion  of  symptoms  which  are  necessary  for  removing 
workers  from,  noisy  industries,  'Phis  problem- requires  a  more 


•  precise  definition.  According;  to  instruction  Ho.  287-09  for 
a  preventive  examination  of  workers  subjected  to -the  effect 
of  Intensive  noise  transfer  of  workers  to  noiseless  jobs  is 
expedient  only  in  the  presence  of  expressed  affection .of  the 
ear,  central  nervous  system  or  cardiovascular "system.  Ulcers 
are  grounds  for  removing  a  person  from  a  noisy  workshop  only 
in  the  case  of"  frequent  aggravation.  Such  an  approach  to  the 
solution  of  this  question  contradicts  the  very  nature  of  the 
prevention  of  -occupational  diseases.  Instead  of  revealing, 
for  preventive  purposes,  the  initial  forme  of  diseases  etio- 
. logically  connected  with  the'  effect  of  noise,  the  instruction 
suggests  to  remove  the  workers  from  the  workshop  when  these 
diseases  are  expressed  ec  much  that  it  -seems  more  expedient 
not  to  transfer  them  to  other  workshops  but  to  confine  them 
to  s  hospital  for  treatment. 

As  yet  there  do  not  exist  sufficiently  clear  data  re¬ 
garding  the  effect ’of  -noise  on  the  middle  ear,  The  question 
regarding  the  connection  between  diseases . of  the  middle  ear 
and  the  effect  of  noise  oh". workers  was  raised  by  Ya,  S.  Ttarikin 
as  early  as  in  1027,  A  : large  percentage  of  the  diseases  of, 
the  middle  ear  among  workers  in  noisy  industries  in 'compari¬ 


son  to  those  working- under  noiseless  conditions  permitted  him 
to  approach  the  determination  of  occupational  hearing  impair¬ 
ment-  as  a  combined  affection  of  the  middle  and  the  internal 
ear.  However,  sufficient  attention  was  not  given  in  further 
researches  to  the  study  of  the  degree  of  participation  of  the 
middle  ear  in  this  process,  and  occupational  impairment  of 
hearing  is  treated 'as  a  disease  of  the  internal  ear. 

At  the  present  time  when,  preliminary  examination  of 
persons  before  their  employment  in  noisy  industries  is  be¬ 
coming  customary,  it  is  possible  to  observe  the  state  of  the 
middle  ear  under  &  prolonged  influence  of  noise.  Examination 
of  air  conduct  ion,  '  which  is  compulsory  according  to  the  in¬ 
struction,  should  be  supplemented  by  the  examination  of  bone 


conduction. 

The  practice  of  examining  trie  working  capability  of 
persons  employed  In  noisy  industries  suffers  from  the  absence 
of  a  unified  approach  to  the  determination  of  the  percentage 


of  disability.  In  this,  respect  the  work  .performed  by 
Boenninghaus  and  Roser  (1958)  deserves  attention.  This  work 
gives  tables  determining  percentage  of  hearing  loss  depend¬ 
ing  on  the  distance  at  which  normal  speech  and  whisper  are 
distinguished  (in  meters)-,  or  on  the  ability  to  make  out 
words  (in  $>)*  In  order  to  establish  the  percentage  of  dis¬ 
ability,  binaural  percentage  of  the  hearing  loss  is  calculat¬ 
ed  by  a  certain  formula.  It  would  be  very  useful  to  continue 
research  in  this  field  in  order  to  establish  well-founded 
criteria  for  the  loss  of  working  ability  in  the  case  of  occu¬ 
pational  impairment. 

The  designing  of  individual  means  of  protection  from 
noise  has  not,  as  yet,  been  done  on  a  truly  scientific  basis. 
Very  often  no  preliminary  study  is  done  on  the  acoustic  pro¬ 
perties  of  the  materials  and  the  mathematical  calculation  of 
the  muffling  effect.  Most  of  the  antiphones  are  designed  by 
persons  who  do  not.  have  a  sufficient  knowledge  of  the  field 
of  physical  and  physiological  acoustics. 

At  the  present  time,  a  great  variety  of  external  anti¬ 
phones  consisting  of  a  multilayer  combination  of  various  ma¬ 
terials  have  been  developed.  These  anfeiphones  are  very  close 
are  very  close  to  each. 'other  in  respect  to  their  muff  ling 
capacity.  I*  I»  Slavin  (1959)  points  out  that  the  degree  of 
muffling  in  ea muffs  is  determined  by  how  tightly  they  seal 
the  ear.  In  his  opinion  in  identical  muffling  in  different 
types  of  external  anfciphones  is  due  to  the  fact  that  they 
seal  the  ear  almost  identically.  In  this  connection  he  re¬ 
commends  to  use  the  lighter  cotton  ©armuffs  which  weaken 
high  frequency  sounds  (over  1000  cps)  by  25-80  db.  It  is 
pointed  out  in  the  Handbook  of  Hois©  Control  edited  by  M. 
Harris  (New  York,  1957),  that  the  best  models  of  anfciphones 
assure  muffling  by  £1-25  dh.in  the  frequency  region  of  100- 
1000  cps  and  by  50-40  db  In  the  frequency  region  of  1000- 
10000  cps.  According  to  the  data  by  T.  A,  Orlova  (1958), 
some  models  of  external  anfciphones  produce  muffling  at  high 
frequencies  up  to  60  db# 

Because  of  the  use,  in  recent  years,  of  comparatively 
soft  materials  for  ear  plugs  (plastic  materials  Of  hollow  / 
rubber  caps  put  on  a  hard  peg)  they  evidently  will  be  more 
widely  used  among  other  protective  measures  from  noise  be¬ 
cause  of  their  comparatively  simple  and  convenient  use.  In 
this  muffling  effect,  some  of  them  are  as  good  as 'the  external 
anfciphones. 

Further  attempts  to  increase  the  muffling  effect  of 
individual  protection  devices  from  noise,  in  spite  of  the 
limitations  of  this  effect,  cannot  be  considered  completely 
fruitless.  The  testing  of  various  new  synthetic  materials 
may  open  some  possibilities  in  this  respect.  For  example, 
cotton  make  of  ultra  thin  glass  fiber  (from  1  to  3^  in 
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diameter)  absorb^  sound  to  a  much  greater  degree  than  ordin¬ 
ary  cotton.  Cotton  of  ultra  thiri  glass  fiber  is  soft  and 
elastic  and  it  can  be  used  for  the  protection  from  noise  Iri 
the  form  of  compact  lumps  Inserted'  into  the  "external  auditory 
meatus.  The  muffling  effect  in  -this  case  is  the  same  as  in 
the  case  Of  ear  plugs  of  the  Caech  model  (rubber  cap  put  on 
a  plastic  peg).  Such  cotton  is  widely. used  for  protecting 
workers  from  noise  in  industrial  enterprises  of  Finland, 

At  the  present  time  it  is  difficult  to  give  a  compara¬ 
tive  evaluation  of  various  means  of  Individual  protection  be¬ 
cause  antiphones  are  not  yet  widely  used,  in  the  Soviet  Union 
and  it  is  difficult  to  evaluate  the  convenience . of  wearing 
antiphon.es  vd.thout  a  long  term  study  under  industrial  condi¬ 
tions.  The  problem  of  the  means  of  Individual  protection  re¬ 
quires  further  examination.  It  is  necessary  to  continue  ef¬ 
forts  lii  developing  ant iphones  in.  which  the  best  muffling 
capacity  would  -  be  combined  with  the  greatest  convenience  and 
simplicity  of  their  use.  The  .participation  of  6t o Is rynfo le¬ 
gists  was  completely  insufficient  in  the  study  of  this  pro-  ■ 
blem.  At  the  same  time,  combined  observations  by  hygienists 
and  otolaryngologists  on  e  prolonged  use  of : antiphones  under 
industrial  conditions  would  be  very  useful., 

Evidently  different  designs  of  antiphones  will  be 
suitable  for  different  industries  depending  on  the  'conditions 
of  industrial  environment  (dust,  microclimate,  etc.). 

From  the  editors.  This  article  brings  up  some  con¬ 
troversial  questions™’  ""The  limitation  in  determining  audi- 
tory  sensitivity  only  for  the  frequency  of  4000  ops  is  not 
shared  by  many  hygienists  and  preventive  pathologists.  Al¬ 
though  it  is  true  that  the  total  threshold  changes,  first  of 
all  and  most  of  all,  at  the  frequency  of  4000  cps,  this  can¬ 
not  serve  -as  an  argument  to  exclude  the  determination  of  audi¬ 
tory  sensitivity  at  other  frequencies.  It  is  expedient  to 
apolv  speech  audiometry, .-which  is  not  pointed  out  by  the 
author.  His  formulation  of  the • question  of  determining  the 
percentage  of  disability  can  hardly  be  based  scientifically, 
-particularly  on  the  material  by  Boermlaghaus  and  Roser.  The 
approach,  to*  the  determination  of  the  degree  of  disability 
by  the  percentage  of  the  hearing  lose  is  incorrect.  Apart 
from  the  means  of  individual  protection  of  hearing  the  most 
Important  is  a  collective  protection,  which  the  author  does 
not  mention  &t  all.  Individual  protection  is  only  a  pallia¬ 
tive  to  which  we  have  to  resort  only  in  exceptional  cases. 

We  also  cannot  agree  with  his  statement  regarding  the  advan¬ 
tage  of  using  plugs  against  external  antiphones.  Publishing 
this  article,  the  editors  request  the  readers  of  this  journal 
to  express  their  opinion  on  the  problems  raised  in  the  article, 
especially  since  the  last  regulation  on  the  measures  for  the 
abatement  of  noise  in  industry  requires  #n  increased  attention 
to  them'i 
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stahsArdi&atiok  op  AUTO  mo  bile  traffic  noise 


By  G.  hm  Osipov  end  S.  D.  Kovrigin,  Candidates  of  Technical 

•  "  Sciences.- 

Research  Institute  of  Architectural  Physios  and  Protective 
Constructions,  USSR,  and  Moscow  Institute  of  Civil  Engineer¬ 
ing  Iraeni  V.  V.  Kuybyshev,  . 

The  main  sourbe  of  outside  noise  creating  a  constant 
noise  background 'in  the  city  and  in  residential  buildings  in 
the  city  transport  traffic.  The  analysis  of  "the  .Measure¬ 
ments'  of .city  traffic  noise  conducted  during  the  'past  de~ 
cede  shows  that  its  level  is  constantly;  growing.''  The' noise 
from  ‘street  traffic  penetrates  into  the  apartments  of  resi¬ 
dential  buildings,  reaching  in  some  instances  70-80  db  and  ; 
-causing  -frequent  complaints  from  resident,  h  i 

-  ‘’Protection  of  residences  from  street  noise  'may  be  . 
achieved  by "certain  measures  of  planning  and  technical  nature. 
However,  a'  radical  measure  for  reducing 'the  noise  from  street, 
traffic  is  the'  reduction,  of  noise  produced  by.  motor  vehicles. 
Numerous  studies  conducted ' here  and  abroad  show  that  this 
task  can  be  successfully  accomplished.  • 

There  is  no  doubt  that  the  means  spent  on  this  will  be 
fully  compensated  by  'the-  improvement' ' of'.. the,  sanitary  cbndi-  E 
tions  of  life,  .'work  end  rest  for  the'  population  in  big  cities* 
The  first  and  foremost  measures  for  traffic  noise  control 
should  be  /the  development  of  unified  measuring  methods  and 
standards  for  permissible  values  of  noise  produced  'by  the 
individual  types  of  vehicles. 

Until  recently,  insufficient  attention  v/ss  given  in 
the ’Soviet  Union  to  the  problems  of  controlling  the  noise 
produced  by  motor  vehicles'.  The  absence  of  a  unified  method 
for  measuring  such'  noise  does  not  permit  to  make  appropriate 
conclusions  for  the  individual  results  of  the  tests.  When 
new  automobiles  are  put  on  the  market ,  their  noise  character¬ 
istics  are  not  given,  although  the  noise  reaches  a  consider¬ 
able  value. 

Table  1  shows  the  data  on  the  noise  from  different 
types  of  city  vehicles  when  they  are  moving  in  high  gear. 

•-V 
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The  distance  from  the  line  of  traffic  to  the  measuring  micro- 
phone  was  6-10  meter©*  • 

Table  1  : 

Noise  Levels  from  Various  Types  of  Motor  Vehicle®*  ;. 

Average  sound  pressure 
level  (In  decibels)  i  ' 

90  .  ~ 

95  •; 

■  76  i- 

86 

86  ;; 

Much  more  attention  is  given  abroad  to  the  problems 
of  traffic  noise  control.  Most  of  the  countries  have  appro¬ 
priate  codes  which,  limit  the  maximum  permissible  noise  values 
of  motor  vehicles.  Nevertheless,  the  conditions  and  method© 
of  measuring  the  value  of  traffic  noise  differ  substantially 
in  foreign  countries.  Table  2  summarises . the  maximum  permis¬ 
sible  standards  of  traffic  noise  adopted  in  different  countries. 

In  most  of  the  countries,  the  maximum  permissible  values 
are  established  at  the  levels 'measured  by  the  noise  gauge  by 
means  of  the  correction  curve  of  frequency  response  B  (dr  In 
some  types  of  noise  gauges  -  70  phone)*'  It  is  customary,  , 
only  in  Sweden,  to  take  measurements  on  the  correction  curve 
k  of  the  frequency  response. of  the  noise  gauge*  The  use  of. 
the  frequency  response  correction  curves  of  the  noise  gauge' 
is.  explained  by  the  fact  that  they  permit  to  calculate  to  a 
certain  degree  the  perception  of  noise  by  the  human  ear. 

On  the  basis  of  foreign  data,  studies  done  by  a  num¬ 
ber  of  research  institutes,  and  recommendations  of  the 
International  Organisation  on  Standards,  the  working  group 
of  the  Committee  for  Boise  Control  at  the  Main  Public  health 
Inspection  of  the  Ministry  of  Public  Health,  USSR,  worked 
out  a  draft  of  the  Provisional  Standards  for  a  permissible 
value  of  noise  produced  by  motor'  vehicles. 

The  draft  of  the  Standards  was  worked  out,  on.  the  one 
hand,  with  a  consideration  of  noise  from  automobiles  pro-  . 
duosd.toy  our  industry,  and,  on  the'  other  hand,  with  the  con¬ 
sideration  of  the  necessity  to  reduce  this  noise  to . acceptable 
values  both  for  sanitary  and  hygienic  reasons,  and  with  the  . 
consideration  of  the  permissible  automobile  noise  &fe  stated 
in  the  foreign  standard 8.  Moreover,  the  draft  of  standards 
was  compiled  in  agreement  with  the  re commendations  on  the 
testing  methods  for  vehicles  by  the  International  Organiza¬ 
tion  on  .Standards* 


Type  of  Vehicle 

■  Trucks^  with  'gasolinerrrenglnes 
Trucks  with  diesel  engines 
Pa  ©server  automobiles 
Buses 

Motorcycles 
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The  Maxiatxa  Permissible  Standards  for  Motor  Vehicle  fJoise  in  Different  Countries 
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L 


[For  Legend,  see  page  90 j 


Table  g  (see  page  89 ) 

The  Maximum  Permissible  Standards  for  Motor  Vehicle  Noise 
in  Different  Countries*  •  ; 

legend  j  1)  Country  ,  £ )  Unit  of  file  a  a  u fement  ,  5)  Maximum 
permissible  noise  values,  4)  Bicy&ie  with  a  motor.  5)  Motor,* 
cycles,  6)  Automobiles,  7)  Trucks, '8)  With  gasoline  engine, I 
9)  With  diesel  engine,  10)  Buses,  11)  Conditions  for  the 
vehicle,  12)  Standing  vehicle’s,  15)  Moving  vehicles,  14)  j 
Finland,  15)  Decibel  B,  16)  Engine  running  at  maximum  acceil 
era t ion  with  number  of  revolutions  corresponding  to  the  Speed 
of  40  km/hour,  17)  France,  18),  Moving  on  uneven  road  at  the 
speed  of  (  fe/hour),  19}  Luxemburg,  20)  Engine  running  at  ; 
maximum  number  of  revolutions,  21)  German  Federal  Republic,’ 
22)  load  capacity  up  t©  2  tons  ~  82j  over  2t  -  87,  25)  Engine 
running  at  the  rate  corresponding  to  maximum  speed,  24)  Mov¬ 
ing  at  full  acceleration.  Throttled  down  speed  -  60  km/hour. 
26a)  England,  25b)  Sweden,  26)  Same  as  23),  27)  Moving  at  : 
full  acceleration.  Throttled  down  speed  -  40  lna/hour,J  28a ) 
Sweden,  28b)  Czechoslovakia,  29)  Normal  speed,  full  acceleri 
at ion  of  engine*  . 

The  draft  of  standards  set  forth  the  requirements  only 
for  moving  vehicles,  because  this  is  the  mob t  important 
characteristics  determining  the  noise  from'  vehicles  in  cities* 
The  developed  method  and  measuring  conditions  permit  to  com** 
pare  the  noise  from  our  vehicles  with  that  of  other  countries. 
In  &  very  near  future,  control  measurements  for  the  : 
types  of  vehicles  enumerated  in  Par*  4  of  the  Standards  will 
be  conducted,  which  will  permit  to  make  final  corrections  of 
the  maxiouai' permissible  values  of  their  noise,  we  are  giv¬ 
ing  below  this  Draft* 

Draft 

Provisional  StaudardFTor  the  Permissible 
Value  of  Noise  from  Motor  vehicles, 

I*  Purpose  end  Sphere  of  Application* 

Far,  1*  The  present  standards  affect  the  means  of 
road  transport  produced  by  industry*  : 

Par.  2*  ‘  The  means '-of  'road  transport  ares  trucks, 
passenger  ears,  buses,  motorcycles,  motor-scooters,  and 
bicycles  with  gasoline  motors* 

Par.  3.  The  present  standards  affect  vehicles  in 
operation  from.  .  196,.  • 

II*  Permissible  Noise  Values. 

Par.  4.  The  noise  produced  by  transport  units  should 
hot  exceed  the  values  given  in  T&ble  1* 
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Type  of  Vehicle 


Table 


X 

"""Noise  level  measured  by  a 
noise  gauge  at  the  frequency 
response  B  of  the  noise 
gauge  In  decibels)  [See 


Note] 


Bicycle  with  a  motor  75 

Passenger  car  .60 

Motorcycle,  motor  scooter  ■  85 

Bus  85 

Truck  with  gasoline  engine  85 

Truck  with  diesel  engine  '  90 

Other  types  of  motor  vehicles  SO 

[Note]  Figure s  In  Table  1  should  be  considered  only 
as  tentative,  which  should  be  rendered  more  exact  after  the 
control  measurement a  of  the  noise  from  the  vehicles  enumer¬ 
ated  in  the  Table,. 


Ill*  The  Measuring  Method  for  Vehicles* 

Par*  5,  Conditions  for  measurements.  - 
The  measuring  microphone  should  be  installed  1.25  m 
above  the'  ground  end  turned  in  the  direction  of  the  moving 
vehicle.  The  distance  between  the  microphone  and  the  longi¬ 
tudinal  axis  of  the  vehicle  should  be  7.5  m.-  The  vehicle 
: should  be  moving  along  a  level  section  of  an  -asphalt  road  . 
which  is  dry  and  not  covered  with  anything  (e.g,  with  snow). 
Measurements  are  taken  on  both  sides  of  the  moving  vehicle 
at  the  moment  of  its  passing  the  line  between  the  microphones 
(observation  line).  . 

Within  the  radium  of  20m  from  the  microphone,  there 
should  be  no  object  (houses,  trees  or  embankments)  which 
would  reflect  sound.  -There  should  fee  no  people  between  the 
object  of  the  measurements  and  ■  the ' measuring  microphone. 

The  level  of  noise  .disturbances  should  fee  10  db  lower  than  - 
the  measurement  results* 

Par*  6,  Cond.it ions  of  the  Vehicle's  Operation. 

The  vehicle  (without  a  load  or  passengers)  moves  to 
the  line  situated  10  m  from  the.  observation  line  at  the 
.  speed  which • is  standard  for  that  type  of  vehicle  and  being 
■  in  gear.  At-  the  time  of  crossing  this  'line,  the  throttle 
is  quickly  opened  completely  and  it  remains  in  this  position 
until  the*  vehicle  crosses  the  line  situated  5  m  away  from 
the  observation  line.  Then  the  throttle  is  quickly  shut. 

The  data  on  the  standard  speeds  are  given  in. Table  2. 
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Table  2  ■  ; 

'  ;  /  ,  ••  '  ~~  Slie  of  oylin-  Speed  (In 

Type  of  vehicle  defa  {In  cm2)  ...  ten/houf) 

Motorcycle e  s  ^njoiTTcoot 
and  bicycles  with  a  motor  up  to  50 

50-126 
126  . 

Passenger  oars,  trucks  of  up 
to  1.5  t  load  capacity,  and* 
buses  with  not  more . than  8' 
seats  for  passengers  $0 

Trucks  and  buses  ■„■  "  40 

?*  Requirements  for  Measuring  Instruments, 

Par#  8.  Measurements  may  be  done  with  a  noise  gauge 
or  other  measuring  instruments  having  the  frequency  response 
correction  B  and  corresponding  to  the  recommendations  for 
the  noise  gauge  specifications  of  the  International  Electro- 
technical  Committee  {Ml'K  TE-29  29/IB/32). 

Measuring  instruments  should  be  regularly  (not  less 
than  once  a  year)  checked  and.  approved  by  the  organs  of  the 
Committee  on  Standards  of  Measures  and  Measuring  Instruments# 
¥1#  Responsibility  for  Fulfilling  Standards. 

Par*  9.  Plants  arc  responsible  for  the  control 'of 
the  node®  characteristics  of  the  new  vehicles  manufactured 
by  them*  Boise  control  of  vehicles  now  in  us©  is' accomplished 
by  the  organs  of  the  OR'OD* 

It  should  he  mentioned  in  conclusion  that  it  is  neees- 
ary  to  conduct  extensive  research  on  the  development  of  mea¬ 
sures  for  reducing  the  noise  of  motor  vehicles,  and,  conse¬ 
quently,  to  make  the  requirements  for  its  abatement  more 
rigid. 
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HYGIENIC  CHARACTER  IST'ICS  OF  '.NOISE  AT  S' 


BEFIWERIBS 


By  N.  R.  V&Uehuk,  Candidate  of  Biological  Sciences 
pertinent  of  General  Hygiene.,  Vinnitsa  Medical  Institute 


Until  the  present  time  in  studying  working  conditions 
at  sugar  refineries  the  attention  of  researchers  was  concen¬ 
trated  on  the  effects  of  microclimatic  factors.  In  the  mean¬ 
time,  while  studying  the  problems  of  labor  hygiene  at  sugar 
reginer5.es,  we  notices  t-hat  in  many  workshops  ©  noise  of  con¬ 
siderable  intensity  is  present,  being  of  a  constant  nature 
throughout  e  shift*  Frequently  sugar  refinery  workers  com¬ 
plained  of  noise  in  the  ears  after  work.  This  was  the  basis 
for  studying  the  present  problem.  The  noise  intensity  was 
measured  at  the  places  Of  work  at'. the  ear  level  of  the  work¬ 
ers  by  means  of  Shi- 5.  noise  gauge.  A  total  of  more  than  bOO 
noise  measurements'  has  been  taken.  The  hearing  of  the  workers 
was  examined  by  Otolaryngologist  E,  'A*  M&tsievskaya,  In  most 
sugar  refineries  the  entire  technological  process”  of  refin¬ 
ing  sugar  is  done  in.  the  main  building  of  the  refinery  where 
the  main  workshops  are  usually  located:  Beet  processing, 
juice-refining,  production,  and  repair  and  power  workshops. 
Only  the  boiler  room,  the  lime  department  end  the  packing  de¬ 
partment  are  located  separately. 

The  main  sources  of  noise  at  sugar  refineries  are:  - 
piston,  centrifugal,  pinion  and  rotary  pumps  with  various 
driving  gears  which  are  usually  installed  on  the  first  floors 
of  the  main  refinery  halls |  the  movement  of  liquid,  air  and 
steam  under  pressure  of  vacuum  along  the  pipelines  connect¬ 
ing  the  apparatus  and  mechanical  equipment  used  in  refining 
sugar  and  located  most  frequently  on  platforms  of  the  second 
end  third  floors  in  the  main  halls;  clanking  and  scraping 
from  beet  and  sugar  elevators,  rake  end  screw  conveyers ; 
centrifugal  or"  disk  beet  cutters  installed  on  the  second  floor 
platforms  in  the  main  building ;  air- condensing  system  situated 
in  the  zone  of  vacuum  aperatus  and  the  4th  evaporation  chamber 
the  steaming  process  of  the  vacuum  apparatus  and  the  centri¬ 
fugal  machine;  fans  and  exhaust  fans  in  the  boiler  rooms,  etc. 

Thus,  noise  at  sugar  refineries  is  basically  of  a 


hydro aerodynamic  origin. and  is  character leed  by  medium  and 
high-frequency  vibrations,  which  determines  to  a  considerable 
degree  its  harmful  effect  oh  human  organism  (N.  I.  Slavin) . 

We  did  not  have  an  opportunity  tfe  study  the  frequency  res¬ 
ponses  of  the  noise  because  of  the  absence  of  a  noise  analy¬ 
ser. 

Not  less  than  10-16  noise  measurements  were  taken  at 
each  working  place.  •  ■ 

According  to  the  obtained  data,  the  noise  level  at 
sugar  refineries  (in  general)  fluctuates  within  the  limits 
of  86-96  db  with  a  predominance  of  85  db*  The  highest  noise 
intensity  is  in  the  repair  and  power  shop,  In  the  washing 
department,  during  the  cutting  of  beets,  and  in  the  supply 
department  of  the  heating  and  power  station,  where  the  noise 
level  reaches'  approximately  90-106  db,  (Table  1)  /see  pages 
95  and  f®  for  table/. 

Our  study  of  the  workers®  hearing  organs  coincided 
completely  with  the  data  on  the  intensity  of  noise  in  factory 
workshops®  Thus,  hardness  of  hearing  was  revealed  in  workers 
of  the  repair  and  power  shop  (14%),  where  the  highest  noise 
intensity  is  present  ». 86-98  db,  then  among  the  workers  of 
the  beet-processing  shop  (12%),  where  noise  intensity  is 
82-95  db,  and  also  in  the  boiler  room  { 11%)  with  the  noise 
intensity  of  82-96  db.  The  occurrence  rate  of  hearing  im¬ 
pairment  was  in  a  direct  connection  with  the  length  of  em¬ 
ployment.  Among  the  workers  of  a  three  year  employment, 
hearing  impairment  is  observed  66  times  less  frequently,  and 
in  the  case  of  6-10  year  employment  -  4  times  less  frequently 
than  in  workers  who  were  employed' for  more  than  10  years® 

If  we  take  into  consideration  that,  according  to  Y&, 

S.  Temkin,  hearing  impairment  of  the  entire  population  is  . 
2-6%,  then  in  the  workers  of  the  sugar  refineries  hearing 
impairment  occurs  approximately  3-4  times  more  frequently. 

All  this  convinces  us  that  the  noise  factor  at  the 
sugar  refineries  is  on®  of  the  Important  occupational  unheal¬ 
thy  conditions. 

The  study  of  the  influence  of  noise  on  sugar  refinery 
workers  is  of  particular  ,  interest  inasmuch  as,  unlike  other- 
branches  of  industry,  sugar  refineries  operate  only  4-6  months 
in  a  year,  after  which  an  overhaul  of  the  equipment  is  done. 
During  this  time  the  worker®  are  engaged  in.  repair  or  agri¬ 
culture  work  and  are  not  subjected  to  the  effect  of  noise. 

The  observed  change©  in  the  hearing  organs  of  the  workers 
are  stable  in  nature  because  they  took  place  at  the  begin¬ 
ning  of  the  manuf acturlng  process. 

It  is  noticeable  that  with  the  introduction  of  more 
advanced  equipment,  as  well  as  with  mechanization  and  auto¬ 
mation  of  technological  processes  in  sugar  refining,  th©  noise 
intensity  in  the  refinery  workshops  often  increases.  This  is 
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::  Table .1 

Legend:  1)  Noise  intensity  itt~the  shops  of  beet  st?gar  refin¬ 
eries  (in  decibels),  2)  Place  of  iheasurement*  5)  Source 
of  noise,  4)  Narkevlchi  Refinery,  Khmelnitskaya  Dblast.  6) 
Turbov  Refinery  before  reconstruct ion,  Vinnitskaya  Oblast, 

6)  Sltkovetskil  Refinery,  Vinnitskaya  Oblast,  8}  Washing 
Department,  9)  Beet  elevators,  screw  conveyors  and  washing 
machines®  3.0)  Automatic  scales  and  beet  cutters,  11)  Auto¬ 
matic  shifting  of  scales,  falling  beets  in  the  cutter,  and 
beet  cutter.  12)  Diffusion  station,  13)  Opening  and  clos¬ 
ing  of  the  lids  on  the  diffusers,  clanking  of  the  chains  in 
the  conveyor  and  working  pumps  in  the  main  hall  on  the  first 
floor.  14)  Defecation  and  earbonation  station.  15)  Same 
as  13).  Liquid  steam  and  carbons t ion  gas  passing  through  • 
the  pipelines.  16)  Filtering  and  pressing  station®  17)  . 

Same  as  3.5) ,  clashing  of  frames.  3.8)  Vacuum  filters,  19) 
Evaporation  station,  20)  Passing  of  steam  and  liquid  through 
the  pipes,  21)  Boiling  and  crystallizing  station,  22)  Same-, 
as  20).  25)  Bleaching  department,  24)  Motors  of  centrifuges 

and  driving  belts,  26)  Drying  of  sugar,  26)  Electric  motors 
(pumping  warm  air  into  a  drum),  the  turning  of  the  drum* 

27)  Maintenance  and  power  department.  28}  piston,  plunger, 
centrifugal  and  other  pumps  ( 17-50  items),  '  29)  Boiler  room 
(coal  furnace).  30)  Blowers  and  exhaust  fans,  31)  Feeding 
department  of  heating  and  power  station*  32)  Pumps  supply¬ 
ing  water  to  boilers, 

partly  proved  by  the  data  in  Table  1.  They  show  that  in 
some  departments  (washing,  repair  and  power,  and  others)  at 
the  refineries  with  a  better  technical  equipment  and  which 
are  completely  electrified,  (Narkevlchi  and  Turbo v)  we  observe 
noise  of  greater  intensity  than  at  old  refineries  (Kamenogorsk 
and  Sitkovetskll)  which  ar©  still  working  with  steam  engines. 

The  above  Is  more  clearly  confirmed  by  the  data  given 
in  Table  2  which  indicate  sharp  increase  in  the  noise  inten¬ 
sity  at  the  Turbo v  Sugar  Refinery  after  the  introduction  of 
new  advanced  -equipment.  .For  example,  in  3.958,  the  following 
machines  were  installed  at  the  Turbov  Sugar  Refinery?  Diffuser 
of  continuous  action,  vacuum  filters,  new  washing  machine,  .and 
a  part  of  a  semiautomatic  centrifugal  machines,  the  use  of 
which  makes  the  work  considerably  easier,  Improves  working 
conditions  and  considerably  reduces  the  cost  of  production. 
However,  the  noise  level  at  all  working  places  in.  the  main 
hall  increased  to  ©0-110  db.  The  increase  in  the  noise  level 
was  connected,  with  the  errors  in  the  installation  of  the  RISK 
air  pumps  which  are  a  part  of  the  vacuum  filters.  Moreover, 
a  change  of  the  steam  boilers  to  liquid  fuel,  apart  from 
sharply  improving  the  health  conditions  and  a  greater  economy 
resulted  in  the  appearance  of  a  high  frequency  noise  produced 
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by  the  steam  dispersion  of  fuel  oil  by  the  spray  burners. 

The  noise  intensity  in  such  cases  is  90-106  &b  (see  Table  2) 
or.  more,  so  that  some  workers  even  complained  of  pain  sensa¬ 
tions,  We  often  observed  in  this  case  that  the'  workers  pro¬ 
tected  themselves  from  the  unpleasant ’ effect  of  noise  by  put¬ 
ting  cotton  in  their  ears. 

v  :  .  Table  2 
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i^geud  ;  1)  Ko is e  intensity  &t  the  Turbo v  Sugar  Refinery* 

2)  Noise  Intensity  (in  decibels).  .>5)  Place  of  Measurement. 

4)  1957  before  reconstruction  of  refinery,  b)  1958  after 
reconstruction  of  refinery.  6)  1959  after  taking  measurements 
for  noise  abatement.  7)  Remarks.  8}  Washing  department* 
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fi)  Hew  washing  machine  .Installed  In  1953 •  10)  Automatic 

scales  and  beet  cutter*  11)  Defecation  and  c&rbanation  sta¬ 
tion*  12)  Filtering  and  presSirig  station*  15)  Vacuum-  filters 
installed  instead  of  filter  prissAS  in  1958*  14}  Evaporation 

station.  16)  Boiling  and  crystallising  station*  16)  Bleach¬ 
ing  department*  17)  Drying  of  sugar*  18)  Maintenance  and 
power  shop*  19)  Boiler  room*  20}  Boilers  changed  to  liquid 
fuel  in  1969*  21)  Boiler  room  of  the  Kamenogorsk  Sugar  Re¬ 

finery'*  22)  Same  as  20). 

After  our  remarks  and  suggestions,  the  administration 
of  the  Turbo  v  Sugar  Refinery  took  measures!  for  reducing  the 
industrial  noise.  They  removed  the  installation  defect  of 
the  RISK  pumps  and.  installed  mufflers  at  the  exhaust  of  the ' 
pumps  having  a  funnel  shape  and  routed  them  out  of  the  build¬ 
ing.  As  a.  result  of  this,  measurements  taken  in  1968  Indi¬ 
cated  that  the  noise  intensity  at  the  working  places  in  the 
mail  hall  reduced  from  90-110  db  to  approximately  86-90  db 
(see  Table  2).  Although,  this  reduction  was  not  great,  it 
shows,  however,  that  it  is  possible  to  control  such  a  harm¬ 
ful  factor  as  noise  In  industry. 

At  the  present  time  spray  burners  in  the  boiler  rooms 
are  being  replaced  very  slowly  with  the  noiseless  ones,  in 
which  the  oil  is  sprayed  mechanically  and  which  considerably 
lowers  the  effect  of  noise* 

Thus,  the  public  health  officers  and  designing  engin¬ 
eers  creating  new  equipment  for  sugar  industry,  and  special 
designing  organisations  are  not  yet  concerned  with  everyday 
noise  control  at  sugar  refineries* 

•.Conclusions  ..  .. 

3U  At  modern  beet~eugar  refineries,  one  of  the  most 
important  occupational  detriments  to  health  is  Industrial 
noise,  whose  -level  is,  on  the  average,  within  the  limits  of 
86-95  db,  and  in  Individual  cases  even  higher  -  up  to  110  db* 
The  noise  is  characterised  by  medium  and  high-frequency  vi¬ 
brations* 

2 a  The  rate  of  hearing  impairment  in  the .workers  at 
sugar  refineries  is  directly  connected  with  the  'noise  inten¬ 
sity  in  the  industrial  environment »  The  hardness  of  hearing 
increases  with  the  length  of  employment.  . 

5,  Until  now  proper  noise  control  has  not  been  prac¬ 
ticed  in  sugar  Industry,  therefore,  noise  is  increasing  at 
many  refineries,  this  being  often  connected  with  the  intro¬ 
duction  of  new  equipment* 

4,  It  should  be  considered  that  radical  means  of  In¬ 
dustrial  noise  control  of  sugar  refineries  Is  the  soundproof¬ 
ing  of  the  equipment,  .  For  this  purpose  it  is  also  necessary 
to ^supervise  the  mechanical  condition,  the  proper  installation 


and  a  thorough  assembling '  of  the  parts  of  ptoop^  motors,  fans, 
and  other  mechanical  systems* 

5.  A  change  to  liquid  fuel  should  be  considered  as  a 
very  important  and  advisable  hygienic  measure  for  the  boiler 
rooms  of  sugar  refineries*  However,  it  is  necessary  to  have 
a  mechanical  and  not  the  steam  spraying  of  the  fuel  oil,  which 
emits  to  reduce  sharply  or  even  completely  eleminate 
he  noise. 
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NOISE  CONTROL  OM  THE  RAILROADS 


By  Engineer  E..  V*  Bobln 
Leningrad  Institute  for  Railroad  Engineers 


Out  of  all  types  of  transport  -  railroad,  automobile,  ; 

water,  and  air  *»  the  noise  of  railroads  is  most  widespread 
and  is  affecting. a  great  number  of  people  not  only  those 
employed  in  railroad  transportation  but  also  those  who  live 
near  railroads® 

The  most  widespread  noises  are  those  produced -by  the 
operation  of  marshalling  yards  and  the  noises  accompanying 
the  movement  of  trains.  Th©  control  of  these  noises  is  also 
important  because,  with  an  unprecedented  growth  of  housing 
construction,  railroad  tracks  and  stations  have  now  become, 
included  in  the  city  limits ,  Railroad  stations  are  surround¬ 
ed  by  hundreds  of  tracks  and  auxiliary  enterprise's  situated 
in  cities.  Railroads  are  engaged  in  a  further  mechanization 
of  the  rebuilding  processes  for  their  cars,  are  introducing 
new  types  of  traction,  and  are  increasing  the  speed  and  the 
.traffic  of  their  trains.  Table  1  shows  the  levels  of  inten¬ 
sive  noise  sources  at  a  mechanised  marshalling  yard* 

•The  noisiest  areas  ere  the  areas  of  the  bill,  and  the 
compressor  and  the  brake  positions  in  the  sorting  yard.  The 
most  intensive  noises  are  sudden  Interrupted  noises  from? 
locomotive  signals,  escape  of  air  from  the  brake  cylinders, 
scavenging  of  locomotives,  the  clashing  of  automatic  couplers  -  ‘ 

of  cars  in  the  sorting  yard,  screeching  on  the  curves  dur-  t 

ing  the  pulling  of  cars  from  the  sorting  yard  to  the  hump, 
the  system  of  loudspeakers,  noise®  ,  from  the'  compressors  and.  i 

the  tractor  pushing  cars  In  the  sorting  yard  day  and  night. 

The  amount  of  noises  is  very  high.  In  one  hour,  there  are 
hundreds  of  locomotive  whistles  and  hundreds  of  instances 
of  air  escape  from  the  brake  cylinders  of  the  retarders. 

For  £0-25  minutes  during  an  hour,  orders  are- given  through 
a  loudspeakers,  and  hundreds  of  instances  of  the  braking 
(screeching)  of  cars  take  place  on  the  brake  shoes. 

Th©  noise  from  these  sources  affects  not  only  those 
who  work  in  these  areas  (m&rshalera,  couplers,  brake  shoe 
operators,  etc.),  but  also  people  working  in  the  building 
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Table  1 

Levels  of  Noise  from  Var  i  ouib~~ Source s  at  a  Mechanized  Marsh¬ 
alling  Xard. 
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;Legend  t  1)  Source  -of  hoiss|  2}  Distance  from  the  source  j 
5)  Noise  levels' (in  db) |  4)  Noiee  characteristics;  5)  Steam 
whistle  of  the  locomotive;  6)  Air  whistle  of  the  locomotive; 
7)  Air' exhaust  from  the  brake  cylinders  of  the  M- 50  and  KB- 4 
retarders;  S)  Retardation  of  cars  oh  the  brake  shoes ;  9) 
Scavenging  of  locbmbtives;  10)  Tree tor  shunting  cars  at  the 
hump  yard;  11)  The  clashing  of  the  automatic' couplers'  of 
cars  at  the  hump  yard|  12)  The  pulling  of  the  cars  from  the; 
hump  yard  to  the  hump  (screeching  oh  the  turns);  15)  Clear¬ 
ing  the  retarder  with  compressed  air;  14)  Noise  from  the* 
suction  of  sir  by  the  compressors t  BO  B-1Q/8  ■  r 

160  B-20/8  '  ■•;  :  •  '  ■; 

15)  System  of  loudspeakers  in  the  yards;  16)  External  noise: 
of  the  diesel  locomotive  during  the  shunting  (TEM-1,  TGM-1,: 
TE-1) ;  17)  High-frequency  *  18 )  Medium  and  high-frequency;  ; 
19 )  High- frequency  j  20)  High-f  requency ,  % . .  . . . ;  . . ; .  ..j . 
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Note#  Measurements  were  taken  with  the  Sh~3  sound  gens®  and 
ASh-2  HOT  analyser* 

situated  near  the  hump,  as  well  as  the  residents  in  the 
vicinity  of  the  yard.  Moreover,  the  excessive  noise  inter- 
feres  with  the  perception  of  the  sound  signals  and  orders 
transmitted  through  the  loudspeakers. 

Measurements  have  shown-  that  the  noise  levels  penetra¬ 
ting  into  the  regulating  and  control  stations  are  65-87  &b. 

In  accordance  with  the  noise  abatement  standards  In  industry 
£See  Note  ij  and  the  sanitation, standards  for  designing  in¬ 
dustrial  buildings  £  See  Note  2]  th®  standard  of  50  phons 
or  60  db  has  been  established  for  low-frequency  noise.  The 
same  standard  should  also  be  accepted  for  the  buildings  at. 
marshalling  yards.  A  reduction  of  noise  levels  by  7-15  db 
in  the  rooms  of  the  regulating  and  control  stations  can  be 
achieved- by  soundproofing  the  windows,  by  Installing  double 
windows,  and  by  placing  rubber  stripping  on  the  window  glass. 
An  additions.  1  reduction  of  noise  by  6-8  db  may  be  achieved  by 
covering  the  walla  and  the  ceiling  with  sound-absorbing  ma¬ 
terials  £see  Note  3j  * 

(Note  lj  Provisional  Public  Health  Standards  and  Rules 
for  Reducing  noise  in  Industry,  No.  205-56, *  M,  1956. 

(Note  2}  Public  Health  Standards  for  Designing  Indus¬ 
trial  Buildings,  N  101-54,  M,  1958, 

(Note  5]  Instructions  for  Reducing  Industrial  Noises 
in  Industrial.  Buildings  and  Structures.  LIOT,  L,  1959 
(draft). 

As  it  has  already  been  mentioned,  the  noise  from  mar¬ 
shalling  yards  disturbs  residents  near  them  and  causes  num¬ 
erous  complaints  from,  the  workers.-  At  the  suggestion  of 
the  Leningrad  City  Executive  Committee,  the  Department  of 
Industrial  Safety  Measures  of  the  Leningrad  Institute  for 
Railroad  Engineers  conducted  measurements  of  noise  levels 
in  the  apartments  of  buildings  situated  near  a  mechanized 
hump  yard  ( Illustration  1) •  The  results  of  these  measure¬ 
ments  are  given  in  Table  2.  As  it  can  be  seen  from  the 
results,  the  nolee  loudness  levels  penetrating  into  the 
apartments  exceed  in  all  cases  the  permissible  level  of  35 
phons.  Living  conditions  near  the  marshalling  yards  are 
particularly  unfavorable  dui’ing  the  summer  when  the  windows 
are  open. 

It  may  be  recommended  to  move  marshalling  yards  out 
of  city  limits*  But  this  would  cost  tens  of  millions  of 
rubles  and  could  hardly  be  accomplished  in  the  near  future. 
Therefore,  measures  should  he  taken. at  present  to  reduce 
the  intensity  of  the  noise  sources. 
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Illustration  1*  Location  of  point®'  of  measuring  the  noise 
loudness  levels  at  the  marshal ling  yard* 

Legend?  1)  Residential  buildings;  2)  Residential  buildings; 

5)  hump;  4)  Bump  shunting  yard;  5}  Sorting  yard;  6)  Control 
station:  7)  Regulating  station;  8)  Residential  buildings; 

9)  Compressor  station*  7/ ‘ - 

According  to  an  order  of  the  Ministry  of  Communications, 
USSR,  locomotives  in  big  cities  and  resort  areas  are  outfitted 
with  additional  less  loud  whistles  in  order  to  reduce  the  noise 
from  their  signals.  The  locomotive  crews  must  use  the  addi¬ 
tion©.!  less®  loud  signals  when  they  are  in  the  area  of  big 
cities  or  resort  .places,  except,  such  instances  when  there 
Is  a  danger -to  the  lives  of  people,  or  a  possibility  of  ob¬ 
stacles  and  it  is  necessary  to  give  a  danger  signal.  Accord¬ 
ing  to  the  measurements,  the  loudness  level  of  the  less  loud 
signa  ls  in  the  area  of  the  .station  Lenlngrad-Moseow  .Marsh¬ 
alling  Yard  (at  the  distance  .of  6  m  from  the  locomotive)  is 
80-120  db,  and.  at  the  Kishinev  Depot  -  87-11.2  db  (Table  3 
gives  loudness  levels  of  the  signal®  of  10  locomotives  at  the 
Kishinev  Depot).  ■■■■■  lv;:  .-•■  -  / 

Thus,  many  of  the  less  loud  signals  are  excessively  : 
loud  and  sharp 'In  their  timbre  and  differ  very  little  from  1 
the  loud  whistles.  In  order  to  reduce  the  noise  from  the 
whistles  of  the  locomotives  to  .limit  the.  Intensity  of  the  . 
less  loud  signals  to  90  db  at  the  distance  of  5  m  from  the.  : 
locomotive.  The  method  of  giving  loud  and  not  as  loud  sig¬ 
nals  stipulated  in  the  order  of  ..the  Ministry,  of  Communications, 
USSR,  for  big  cities  and  resort  .areas  should  be  reflected  in 
the  instruction  of  signalling  and  include  all  cities  and  : 
other  populated  areas. 


.  Table  2 

Noise  Levels  in  the  Apartments  "Situated  Near  a  Mechanized 
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43—55 

40—53 

41-47' 
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44-50 

49—52 

35-42: 

OamwaKax . 

55—67 

47—54 

41,-55' 

yVnp6^ys5Ka  napoBoaoB  .  ,  w.  .  . 

45—48 

50-58 

51-5? 

41—44 

✓  -a^ Fpo**KoroBop«uxa!Bi  csasb  „  .  ..  „ 

48 

.35 — 41  . 

45-48 

'  40—42 

/  jfJBim  m  kphbux  npw  bmt8ckhb6«hh 
sarcHoB  as  copTupcmotmoro  napm* 

47 — 52 

47—52 

. . 

/Tj^fipoxo#  aBToMamtm  ........ 

40-43 

56—68 

60 — 70 

64,-6? 

42—50 

Legends  1)  Source  of  noise ;  12)  Loudness  levels  of  noise 
penetrating  into  the  apartments  (in  phons);  2)  a  point 
1«60  m  away  from  the  hump,  5th  floor,  single  window,  ven¬ 
tilation  pane  closed}  4)  a  point  2.80  m  away  from  the  hump, 
2nd  floor,  single  window,  ventilation  pane  closed;  5)  a 
point  3,200  m  away  from  the  hump,  single  window,  ventila¬ 
tion  pane  open;  6)  a  point  4.300  m  away  from  the  hump, 

5th  floor,  double  window,  ventilation  pane  open*  ?)  signals 
of  the  locomotives;  8)  air  exhaust  from  the  brake  cyclinders 
of  the  retarders;  9)  suction  of  air  by  the  compressors;  10) 
retardation  of  cars  on  the  brake  shoes;  11)  scavenging  of 
locomotives;  12)  system  of loudspeakers ;  15)  screeching  on 
the  turns  when  pulling  the  cars  from  the  sorting  yard  up 
the  hump;  14)  passing  of  motor  vehicles. 
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;toudndJ88  levels  of  si.gpali  various  locomotives. 
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Legends  1)-'  Number,  of  locomotive  ;  £)  Loudness  level  of  sig-  • 
nals  (in  phons ) ;  5} , Small  ( air) j  4} large  (steam) j  b)  Humber' 
of  locomotive |  6)  Loudness  levels  of  signals  (in  phons); 

7)  Small  (air)*  8}  Large :( steam) ;  9)  Erj  10)  Eu;  11)  TL. 

:  The •  noise'. from  .the  escape  ofo  exhaust  air  from  the  cy¬ 

linders  of  the  '.retarders  at  the  operating  humps  can  be  re- 
duced  by  ins ta lling  mufflers  on  the  exhaust  pipes.  In  de¬ 
signing  nev.  retarders,  it  is  expedient  to  replace  the  'electro-' 
pneumatic  drive  of  the  retarder  with  an  electromechanical, 
which,  is  even  simpler  and  cheaper  to  install  and  opterate. 

Only  electromagnetic  retarders  can  be  almost  noiseless.  The 
noise  from,  the  suction  of  sir  oy  compressors  can  be  reduced 
by  Installing  intake  mufflers.  The  replacement  of  the  com- 
Pressor  200  in  10/8  with  a  more  productive  160  in  20/8  will 
reduce  the  noise  of  air  suction  by  7  db,  and.  besides  will 
■reduce  the  time  of  the  operation.  The  ‘noise  on  the  turns  and 
the  wearing  out  of  the  ■  tracks  and' wheels' 'can  be  reduced  by 
installing "special  devices  at  the  curved  sections  of  the 
tracks • 

The  Installation  of  the  retarders  in  the  marshalling 
yard  which  is  in  progress  now  will  permit  to  give  up  the  use 
of  brake  shoes,  will  relieve  a  considerable  number  of  break 
•  shoe  operators  and  will  reduce  the  transmission  of  orders 
through  the  loudspeakers.  At  the  stations  where  brake  shoos 
are  still  being  used,  the  sudden  breaking  and  the  noise  pro¬ 
duced  by  the  friction  of  the  shoe .base  against  the  rail  head  ■ 
can  be  reduced  by  using  a  self  ^ubrioat^^  ^  J  • . 
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The  noise  of  the  tree tor  Which  pushes  the 'cars  in  the 
marshalling  yard  can  be  reduced  by  Installing  an  additional 
muffler  at  the  escape  of  the  exhaust  gas  and  by  covering'  th© 
hood  of  the  tractor  with  a  sound- absorbing  material*  The 
mechanical  noises  of  the  retarders  can  be  reduced  by  remov¬ 
ing  excess  gaps,  toy  balancing  the  moving  parts*,  good  mainten¬ 
ance  of  the  tracks  under  the  retarder  by  replacing  the  metal 
parts  hitting  each  other  with  plastic  parts,  by  putting  a 
rubber  lining  between  the  foot  of  the  rail  and  the  frame  of 
the  retarder  and  toy  oilier  measures.  The  reduction  of  noise 
from  powerful  sources  will  permit  to  reduce  the  power  of  th© 
reproducers  and  will  improve  the  audibility  of  signals  and 
commands  at  the  yard. 

A  considerable  noise  is  created  by  trains  moving  at 
high  speeds.  Illustration  2  shows  th©  dependence  of  noise 
levels  on  the  speed  of  movement  of  locomotives,  and  passenger 
and  freight  trains.  The  intensive  noise  created  by 'moving 
trains  affects  not  only  the  service  personnel  and  passengers 
(a  considerable  amount  of  studies  have  been  done  in  our  coun¬ 
try  and  abroad  on  this  subject  -  A.  M»  Volkov,  D»  Zboralskii, 
and  others),  but  also  the  residents  who  live  near  the  rail¬ 
road.  The  effect  of  noise  from  moving  trains' on  the  people 
living  near  the  railroad  tracks  has  not  yet'  been  sufficiently 
studied,  but  some  authors  point  out  the  effect  of  this  noise 
on  the  organism.  For  example,  F.  Ingerslev  points  out  that 
the  blood  pressure  of  a  sleeping  person  increases  tinder  the 
influence  of  the  noise  from  train  passing  near  Ms  open  win¬ 
dows.  And  noise  created  by  trains  is  heard  far  in  the  sur¬ 
rounding  areas. 


Illustration  2.  Dependence  of  average  levels  of  external 
noise  on  the  speed  of  movement. 


1  *  iovorttotives  of  the  TL  and  Bv  series  ?  2  -  Box  Cara’ and.  ^ 
gondola  cars  of /freight  train®?  3-  Passenger  trains  of  all- 
metal  car-S*  •;•'•; 

Regard;  km/horar*  ^ 

In  order  to  describe  the  spreading  of  'such 'noise,  let 
jus  take  two  most  characteristic  instances* 

!  In  the  first  case  a  three- story  brick  house  was  situ¬ 

ated  near  the  approach  to  the  -station  at  a  .distance  of  30- 
35  m  from- the  axis  of  the  tracks.  The  speeds  of  arriving  ’ 
end  departing  trains-  wars  30-40  toa/hour*  Hi©  tracks  were  on 
the  same  level  with  the  surface  bf  that  area.  In  a  room  fac¬ 
ing  the  tracks  on  the  second  floor,  with  double  windows  end 
closed  ventilation  pane,  the  noise  levels  were  52-70  dh 
(Table  4)  with  a  low  frequency  characteristics  of ' the  noise: 
(Illustration  3,4).  7 


Illustration.  3*  Spectra  of  train  noise, 

1  -  externa  l  noise  of  a 'passenger  train  at  the  speed  of  136 
km/hour j  2  -  external  noise  of  passenger  train  at  the  speed 
of  80/hour  j;  3-.  external  noise  from,  freight  trains'  at  the  dis¬ 
tance  of  30-35  a  "from  the  tracks  .at.  the  speed  of  30-40  km/  ’ 
hour?  4  ~  noise  spec  triad  of  a  freight  train,  in  the  room  at 
the  distance  of  32-37  m  from  the  tracks.  h;  v/ 
legends  1}  Noise  intensity,  levels  (indb);  2)  Fhetiuency 
( in  cp  s } »  /  '/  •  :  ■  ; : 

In  the  second  case  the  conditions  corresponded  to  a 
station  situated  on  the  transit  routes  of  the  trains  which 
ran  at  the  rate  of  60-80  km/hour.  The  main  tracks  were  | 
elevated  1*5-2  m  above  the  surface.  It  was  a  One-story  - 
■house  situated  200  m  away  from  the  main  tracks.  ‘The  area 
between  - the  house  and  the  tracks  was  occupied  -  by  vegetable  . 
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'  -  Table  4 

Noise  levels  in  resident ial"buildings  depending  on  the' dis¬ 
tance  from  the  tracks  and  the  speed  of  the  trains.  .  '• 
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Legends  1)  Measuring  place  and  description  of  points;  2) 
Speed  (in  km/hour) ;  3)  Distance  from  the  axis  of  the  tracks 
(in  m);  4)  Noise  level  (In  db)j‘S)  Two-story  brick  houses 
ba)  In  front  of  the  window  of  the  house ;  5b)  In  a  room  with 
double  windows,  ventilation  pane  closed}  6)  One-story 
wooden  house;  6a)  In  front  of  the  window  of  the  house;  6b) 

In  a  room  with  a  single  frame  window;  6c)  Ventilation  pane 
closed;  6d)  Ventilation  vent  open* 

gardens  and  sparsely  growing' trees.  The  noise  levels  in  the 
room  facing  the  tracks  were?  56-62  db  where  the  ventilation' 
pane  was  open  and  50-60  db  when  it  was  closed.  Illustration 
5  shows  the  spectra  of  the  outside  noise  from  the  passing 
trains  measured  with  the  ASh-2  analyser  and  the  Sh«S  HOT 
noise  gauge.  The  obtained  noise  levels  are  In  excess  of 
35-40  phons,  which  are  recommended  in  a  number  of  countries. 

The  noise  from  moving  trains  can  be  reduced  by  remov¬ 
ing  the  wavy  abrasions  from  the  tracks.  Installing  seamless 
tracks,  placing  rubber  linings  between  the  foot  of  the  rail 
and  the  crosstie*  The  no3.se  can  also  be  reduced  by  improv¬ 
ing  the  design  and  maintenance  of  the  rolling  stock. 

Conclusions 

1.  Mechanized  marshalling  yards  and  moving- trains  are 
intensive  sources  of  noise. 

2.  In  order  to  reduce  the  hamful  effect  of  noise  on 
the  organism  of  the  yard  staff  and  people  residing  near  the 
yards,  it  Is  necessary  to  take  measures  for  the  reduction  and 


108 


t 

jLocalis&tlon  of  the  noise  sources',  and  not  to  wait  until  this 
yards  are  moved.®  \ 

j  8,  It  is  necessary' to  increase'  the  health  protection 

isones  from  the  routes  of  speedy  traffic  of  trains'  from  20-50 
to  100  m$  from  mechanised  marshalling  yards  -.to  500  m»  ; 

4.  In.  order  to  reduce  the  noise,  it  is  necessary  to: 

outfit  all  locomotives  in  the.'  -area  of  cities  and  settlements 
.folth  whistles  which  are  not  as  loud,  with  the  level  not  over 
90  dfe  at  '&  distance  of  5  as  f r'6m  the  locomotive*  "  j 

5.  'At  the  existing" yards,- it '  is  necessary  to  work  out 
measures  for-  reducing  the  noise;  reduce  the  number  and  com¬ 
bination  of  conventional  signals  by  the  marshall ere,  switch¬ 
men.'  and  engineers  (during  the  shunting  operations  and  moving 
the  cars  to  a  certain  route);  change  the  sound  signals  with 
optic  'signals;  outfit  the'  points  of  the  locomotive  scavenging 
frith'  mufflers;  'planting  trees  and  -shrubs  in  the  area,  etc, 
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•  INVESTIGATION  OF  THE  SOtlBSPROOfflNQ  PROPERTIES  OF  PROTECTIVE 
CON  STRUCT  IOSS  MADE  OF  VIBRO^RO  II, EMPANELS 


By  V,  N.  Nlkolfskly  ■ 

.Research  institute  of  Architectural  Physics  and  Protective 
Constructions,  Academy  of  Construction  and  Architecture,  USER. 


The.  author  reports  the  results  of  the  laboratory 
studies  of  several  types  of  walls  intended  for  the  use ‘be¬ 
tween  apartments  and  between  rooms,  and  of  several  types  of 
floors  made  of  vibro- rolled  thln-walled  ribbed  panels  devel¬ 
oped  in  the  Institute#  The  sise  of  the  panel©  is  8800  x  910 
mm,  thickness  -  20  aaa,  weight  of  1  m®  -  about  100  kg.  The 
panels  were  installed  in  the  apertures  of  measuring  chambers 
in  "a  vertical  position.  The  seams  between  the  panels  and 
the  sides  of  the  aperture  were  thoroughly  filled  with  a  ce¬ 
ment  solution*  The  sis®  of  th®  experimental  wall  was  8  m^. 
The  following  types  of  wall©  were  studied*  a)  single,  covered 
on  one  side  along  the  ribs  of  the^panels  with  sheets  of  dry 
gypsum  plastic  (the  we  ight  of  1.  a*  was  110  kg)j  b)  double, 
consisting  of  two  walls  formed  by  the  panels  placed  against  - 
each  other  with  the  ribs  inside  (the  weight  of  1  m*  -  200  kg) 
c)  double,  consisting  of  two  walla  formed  by  the  panels  which 
were  placed  with  the  ribs  with  a  solid  layeg  of  soft  wood 
fiber  plates  15  ram  thick  (the  wight  of  1  -  204  kg)  j  d) 

double,  of  the  same  structure  but  padded  with  two  wood  fiber 
plates  (the  weight  of  1  -  208  kg) j  d)  double,  consisting 

of  two  walls  formed  by  the  panels  which  were  placed  with  the 
ribs  inside  and  haying  an  air  space  of  60  mm  in  thickness 
(the  weight  of  1  m®  -  800  kg)« 

The  author  noted  on  the  basis  of  his  studies  that  the 
single  construction  covered  with  sheets  of  dry  gypsum  plaster 
may  be  recommended  for  soundproofing  walls  between  rooms,  be¬ 
cause  the  soundproofing  capacity  of  such  construction  exceeds 
the  standards  for  this  purpose#  Such  walls  and  the  double 
constructions  with  the  panels  against  each  other  may  also  be 
used  according  to  the  standards,  as  walls  between  classrooms 
in  schools,  hotel  rooms,  etc.  The  double  construction  with 


fen  air  seal'  and'^hafc  padded  with  oris  "layer  :of  wood' fiber  '- 
.  •  ;.  plates  may'  be’/ recoameMed  for  wall®  between  'fepartmsnfcs  and  -  - 
also  for  walls  in  Other  types  of  '  building's.  The  use  of  "  the 
double  walls' padded  with  two  layers  of  wood  fiber  blfttss 
improves  the  -qua  11  fcy  of  soundproofing  only  by  1  db~  arid  -  is 
not  practical  for  ■•■.economic  •reasons.-,  :  - 

"  Two  types  of  floors  were1  -'studied t  a)' "A  divided" floor  " 

:  3.2  x  5.2  m  in  size:,  -  consisting- -of  2  densely  ribbed  caisson 
. ■  plates  of ' the  floor ; and  the  ceiling  with  partly  reinforced 
ribs  40,  cm  apart  in  both  directions!  The  floor  plate  was" 

•i  2  cm  thick,  -'and  the  '-ceiling  plate  whs  1  -  cm.  The  .reduced.' 
thickness  of  the  coneret®  ;of  the  floor  "was  3,95  cm,  of  the 
celling  ■>  2<9  cm,  and  a  total  of  '6,85  Its  amount  of 

steel/used  for  1#  of  the  floor ’was  5.5  kg,";  -  The"  floor  was  "'v 
covered  with  ‘linoletiin  -over  one'  -layer  of  semirigid  wood  fiber 
plates;  b)  A  floor  made  of vibro- Vplled  ribbed  panels  with 
1  the  ribs  up,  h  A  floor  panel  5*2  x"5*  2  m  "in.  sic® '..was  prepared' 
of  NO.;  200  f'in'®~g-rain''eohcr©t®.  ;:;':  fh©  plate  of.  the  Supporting.  ' 

-  ■  panel  /served  aa-thb  ceillhgp'fend  the.  cross1  ribs' were  the  basis 

-  of'  the  floor  /of  the  upper  story*  :'VTh©  .reduced'1  thickhes  s'  of  the 

-  panel  was  4»4-  bah.l  /The* amount  of  ..Ste'el'<used"fof  "m.^  of  the  'panel 
.was.  St'b-kgf  :'ibe  pbhstfuct&h  :pf  th.b  piVitectiVe'  flooring  used 
in  the  ■ebfhst>ructiphl:of  this  floor -cohsiot a  •of'  two'  layers  of' 

.  bo  ards  %  t  th  "  one ;  lay  ©if  of  w|  feerp  ro  of  pap  er between; '"  them*  "  Ex-  ' 
perlments’  w.erb  also  "made -with.'  a '■p'ro'tectiv'efflborih.g 'bohsisting 
of  one  layer ' of  .grooved  ' bpardb''  with  pbrgamyn  placed  PMer 
them*  it  wba ' /attached  bp"  them-  wlfcli  -.ife.ths v-  The// seams  'were 
filled-  with  5ltum®n*  /'Individual  "paddlrjgb  -  made  of  soft  wo od  -. 
fiber  plates  •  and //a /  solid  padding'/of  drossy  -mats".'/ in  p-ap-er  were 

-  tested' as  reailieht  /p-Mdihgs  :for  protective  floors.--  /.  ■  V f„. 

■//The  author  f established’ /from, :  fche',ahfelybis  of  the  obtained 

-  data' that  the  floor  Of.-,  the 'divided  type  possess  k  normative 
soundproof  ihg  capacity.’  both  from'  airborne  - akd; impact  noise 
(for  residential ■' buildings "of  the  'Glass'  tJ)  ';/  flo'o.rfe  iaade 'of 

4  panels  with' the  :  ribs  up and" a  Wooden  t loorihg/'posfe esS / "  /a  ndr«-  . 
mafctv©  soundproofing'  .c£ipacity’"f'rpia.  fel'rborhb  hoife®,  //Sound- 
.  proof  ing-  of  thfe  '  floor's  -,frbm’/:  impact /ho iise  with  the  "f  lobritig 
*  on  a  solid/ pa dd/ingf'bf  drossy  ma't;b/"albo'' satisfies  the  norma¬ 
tive  rsqulromfents "fob  :r©bidfehfcial/:touildii%s':"of  /.Class 
the  f  lobrihg  :  is  '^mt'r-dcted.  oh.  ihdlVidual 'paddings  "of-  soft  -  ■  // 
wood'  fibe/r  .plfe'tes-'j,  the-,  souiidp  roofing  /Of  the  floor  'from  Im-  -  ■■■ 
pact  noise  satisfies  the  normative  'rbqhirefeente :  fo'v  ; residen¬ 
tial  buildings  of  the 'Class 'll  end.  il'l.  -'V;  •/  :  ^  \ 
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;  :  GONTROLLiyg  hoisb  made  by  PWiFS  used  is  dwellings  «.  '..yG / 

By  6.  D*-'  Kovrigin  '.'• ■ ,/.: ;, . /ji.s-V'’-? 

'.Order  of  the  Red  Banner  of :  Labor,  . Moscow  Institute  :pf  .Cl^il!  S 
:  Engineerings;  I®.eni  V.  V.  Ku.ybyshev,  -..i  , 

...The  author  notes  that  the  hols ft  from  pumps  In'  reel-  f  ' 
dentiOl  buildings  is  transmitted  through  the  structure  of  ."]  ' 
ithe  building,  through  the  base  of  the  pump,  through  the  pipefe, 
and  through  acoustic  '‘bridges’1*  ..;-■  j. 

.  Studies  have  shorn!  that  the  noise  levels  In'  apartments  " -. 
iwili  be  the  highest  (45*50  phohs}  if  the  vibrations  are  trans* 
kitted  through  the  pump  bases  rigidly  connected  with 'the  fl^or. 
When  the  pipes  ere  rigidly  connected  to  the  walls,  the  no isjs 
in  the  apartments  will  be  somewhat  less  (40*45  "phone) »  If  j 
there  are  shock  absorbers' under  .'the  bases  and  f legible  inserts" 
in.  the  pipe  lines,  the  noise  levels  In  the  apartmehts  will  f 
be  still  higher  than  the  normative  value,  if  'the  acoustic  ;,-  ['  .-•  ... 

Abridges"  are  not  :  ,  .  C ;  eliminated  .  (brackets  ard  props  | 
supporting  the  pipe  lines,' metal  tubes  connecting  the  floor!  . 

'and  the.  base  and  serving  for  supplying  electricity  to  the  . 
motor,  and  construction  refuse  remaining,  between  the  base  ojf  . 
the  pump  and  the  floor)*-  The  elimination  of  the  "bridges"  r 
•may  reduce  the  noise  level  approximately  by  5  phons,  v 

Shock  absorbers  arid  Insulation  of  pipe  lines  should  {  '* 

reduce  the  noise  loudness  level  by  not  less  than  X0*X«^  Phohs# 

Thus, -when  measures  wer©  taken  to  reduce  the  transmission  of  :  « 

noise  from  the  pump  room' to  an  apartment  in  oh©  building,  It 

was  found,  thsti  prior  to  these  measures,  the  noise  of  60  db; 
used  to  penetrate  into  the  apartment  from  the  pump  room  whloh 
was  situated  in  the  basement  (In  the  pump  room  it  was r?4 
after  the  pump  was  placed  on  a  base  with,  a  layer  of  slag,  wool' 

4  cm  in  thickness  under  it,  and  when  flexible  Inserts  6Q-7Q 
;em  long  were  used  in  the  pipe  lines,  -the  noise-  in  the- apart-- ;  . 
<ment  reduced  bo  62  dh,'  land  only  after  the  elimination  of  .  -v.-- 

acoustic  "bridges"  (placing  rubber  paddings  between  bhe  brab-  :  ■ 
ikate  on  which  rested  the  pipes  and  the  pipe  lines)  the  level 
of  noise.  ,ln  the  apartment  dropped  to  48  ,db . 
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The  author  points  out  that  shock  absorbers  for  the 
pump  bases  may  he  made  of  resilient  materials  (rubber  or  cork) 
or  of  steel  springs.  The  latter  have  a  'greater  range  and 
weaken,  the  vibrations  of  high  end  low  frequencies,  While  the 
former  insulate  only  high-frequency  vibration  well.  The  'in¬ 
sulation  of  pipe  lines  is  achieved  by  using  flexible  inserts 
( rubber  or  canvas)  70-90  cm  in  length.  The  spots  where  the 
pipes  pass  through  the  walls  are  thoroughly  insulated  with 
mineral  'wool,  felt,  etc.  '  The  pipes  (after  the  inserts  are 
put  in)  are  secured  by  suspending  them  from  the  ceiling  or 


by  putting 


prop: 


under  them.  Paddings,  etc. ,  should,  be  used 


between  the  pipes  and  the  construction1 supporting  them.  It 
should  be  noted  that  very  often  the  walls  and  the  ceiling 
of  the  pump  room  are  frequently  covered  with  sound- absorbing 
materials  which  results  in  a  reduction  of  noise  only  in  the 
pump  room,  but  not  in  the  apartments,  and,  therefore,  such 


measure  is  completely  impractical* 

.The  opinion  that  pump  rooms  which  adjoin  the  building 
are  less  noisy  is  not  correct,  because. the  degree  of  the 
acoustic  condition  of  the  apartment  depends  exclusively 
on  the  quality  of  vibrcinsui&tioh  of  the  protective  const ruc¬ 
tions.  m ■ very  small . exception  are  the  pump  rooms  situated  in 
deep  basements,  and  detached  pump  'rooms  removed  from  the  apart 
nents  and  not  having  common  protective  .constructions  (walls) 
with  •  them.  Out  of  the  three  ways  -of  .'transmitting  Vibration, 
the  most  probable  way  of  transmission  here  is  the  transmis¬ 
sion  through  the  pipes* 


.  •  .  ■  .  i 

.NOISE  MADE  BY  gOMBp'STION  IN  PISTON- 
DRIVEN  INTERNAL- OOMBtJSTfON  "SNGINES""  ~~~  Tf~ 


•By .V*  N*  Lukanin 

Moscow  Automobile  end  Road  Institute 


Th.e  author  notes  that  one  of  the  main  sources  of  noise 
in  the  internal- combustion  engine  Is  the  combust ion  process! 
while  such  sources  of  noise  as  the  intake  and  exhaust  systems 
icsn  be  muffed  comparatively  easily.  Thus,  according  to  the 
'data,  from  the  Automobile  and  Automobile  Engine  Research  •  {•• 
Institute,  the  levels  of  mis©  around  the  MAZ-200  automobile 
with  the  YeMZ-236  engine  are  100-102  d’b  near  the  engine,  and 
90-92  db  near  the  muffler.  Particularly  high  levels  of  noise 
(110-120  db)  are  observed  during  the  testing  of  automobile  ! 
engines, 

The  author  points  out  that  since  the  time  constant  of 
most  of  the  objective  noise  gauges  is  0,1-0.16  seconds,  which 
is  much  greater  than  the  length  of  the  combustion  process.  It 
is  not  possible  to  use  noise  gauges  for  evaluating  the  noise 
produced  by  the  combustion  process.  He  suggests  in  this  case 
to  record  simultaneously  on  film,  the  processes  occurring  In 
the  engine  which  characterize  its  work  and  contain  acoustic; 
characteristics,  A  following  acoustic  calibration  permits  ; 
to  evaluate  the  Instantaneous  levels  of  noise  in  the  course; 
of  the  working  cycle,  including  the  moment  of  combustion,  | 

Applying  this  method,  he  was  able  to  establish  that  f  . 
instantaneous  maximum  levels  of  noise  during  combustion  are 
116-125  db  in  diesels  and  105-116  db  in  carburetor  engines,,1 
The  noise  impulse  originates  in  combustion  on  the  background 
of  the  noise  caused  by  the  vibration  of  the  engine’s  parts,! 
:and.  this  vibration  noise  participates  in  the  formation  of  the 
noise  impulse  in  combustion.  The  sensation  of  the  engine  j 
noise  is  formed  from  the  sensation  of  the  vibration  noise,  r 
on  the  background  of  which  we  hear  the  intensive  high-fre-  S  • 
quency  sound  impulses  from  combustion.  The  noise  impulse  ■ 
from,  combustion  fades  gradually.  Its  length  is  different  in 
different  engines.  The  greater  the  moment aneoue  excess  of; 
noise,  and  the  longer,  the  noise . Impulse 6 during  the  moment  of 

V  . :  *  . .  . .  ' 

-  HE 


combust  1  an ?  the  more  uriplea'Barj.t  Ss  the -noise  bf  the  forking 
engine,  i  t  ;  '  ;  ;••■  -/t'  "•;■■'/ 

”  .  It  is  suggested  to  evaluate  the  noise  from  the  com- 
bust  ion  process  by  the  moment  ariecus  .noise,  level  during  com¬ 
bustion  which  is  determined  from  calibration  curve,  by 
the  maximum  amplitude  of  vibration,  moment aneous  surpassing 
of  the  noise  .‘level,  .’and’  the  length  of  the  hols©  'impulse,  from 
combustion,  which, 'Is  determined  by. the  period  of  time  during 
which  the  maximum : 'amplitude  of  'sound  vibrations  reduces  by  • 
half*  According  to  the  author's  materials,  diesels  have  the 
value  of  instantaneous  surpassing  of  the  noise  level  of  15-25 
db,  and  the  length  of  the  noise  Impulse;  from  combustion  is  v 
8-16  m/sec,  v^hlib  :  in'  carburetor  '  engine  s’ .these  ’iridexas  ere  ' 
b-8  db  -and  5-7  'm/bbq  rcepeetivelyv  ■  l  : 

The  author  considers  that  In  order  to  ■  v educe  Combustion 
noise  in  Ihte rn.nl- combustion  ermines,  hud  first  of  ’all  in 
diesels,  lb  i@  necest’&ry '  fcC'-’retluce..  .tile  instantandcm's'  maximum 
noise  levels y  .feho  instantaneous,  surpassing'  of  the'  no 2 -se'  level 
and  the'  length  of  the  "n6is'e.-!'icip\ilise  from  combustiph.5 .  'This  :  / 
values  can,’* lii Ills’  opinion,  be;  reduced  -by  a  number  of  '  measures 
for  a  rational  organisation  Of  the ’  working  process^  by  improv¬ 
ing  the  designs  of  .engines  and  'tejr  rfeele’'b't  ftijg. '  I'e'ss'-'^phb'rOtti  *  1 
materials,'  which  ’should  be  ’decided  by  'fefiehrch'  institutes  and 
laboratories'  of  f  actorie  s  "ill  axxtombbil®'  industry,’  >: 


THE  EFFECT  OF  THE  WORK  QUALITY  ON  SOUNDPROOFING- 


By  S,  D.  Kovrigin 

Order  of  the  Red  Banner  of  t,aboiy-  Moscow  Institute  of  Civil 
Engineering  Imehi  V,  y.  Kuybyshey 


The  author  gives  a  number  of  examples  of  the  effect 
of  e  low  quality  construction  work  on  the  sound- insulating 
capacity  of  protective  constructions.  Thus,  in  the  6th  and 
8th  buildings  of  the  9th  block  in  Novyye  Cheremushki,  because 
the  doors  did  not  close  tightly  leaving  a  small  opening  at 
the  botton  and  around  the  frame,  the  average  soundproofing 
capacity  of  the  walls  between  rooms  was  the  same  (25  db), 
in  spite  of  the  fact  that  the  weight  of  the  wall  in  the  5th 
building  wrs  50-55  kg and  In  the  8th  building  it  was 
150  kg /m%.  In  the  house  No.  21/4  on  Karl  Marx  Street,  the 
walls  between  apartments  were  one-half  a  brick  thick  and 
were  covered  on  both  sides  with  dry  plaster  with  small  air 
gaps,  but  they  were  found  to  have  a  low  sound  insulating 
capacity  {lower  than  the  standard  requirements)  chiefly  be¬ 
cause  of  the  small  air  gaps  (1-2  cm)  and  imperfect  mortaring 
of  the  bricks,  as  well  as  an  imperfect  filling  of  passages 
left  betv?een  sections  in  the  building.  The  reconstruction 
of  one  of  the  walls  by pouring  a  gypsum  solution  between  the 
layer  of  plaster  and  the  wall  did  not  bring;  the  required  re¬ 
sults,  because  the  gypsum  solution  did  not  fill  the  air  gaps 
completely.  Improving  its  soundproofing  at  medium  frequen¬ 
cies  by  6-8  db,  it  did  not  change  it  at  low  end  high  fre¬ 
quencies. 

In  ho\ise  No.  14  on  Novo-Ostankinskaya  Street,  floors 
consisting  of  two  rolled  reinforced  concrete  panels  with  a 
padding  of  semirigid  wood  fiber  plates  arranged  lengthwise 
along  the  sides  and  with  a  linoleum  flooring  on  mastic  laid 
on  a  layer  of  semirigid  wood  fiber  plate  was  found  to  have 
a  low  soundproofing  capacity  both  from  airborne  and  impact 
noises.  The  floors  which  were  studied  had  rigid  contact 
with  the  walls.  Later,  a  gap  was  left  between  the  upper 
panel  of  the  floor  and  the  wall,  which  was  filled  with  slag 
wool  or  with  wood  fiber  plates.  However,  it  was  not  possible 
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the  upper 
of  the 


.lower  panels 


to  avoid  a  contact  between 

of  the  floor*  In .  the  corners  of  the  ■; rooms,  near  the  outside 
wall,  during  construction,  the  -efeittdhfc  solution  got  between 
the  plates  of  the  floor  forming  acoustic ...  "bridge  s" 


and  the 
rooms 


round  .holes  for  the  wiring  in  the  middle  of  the  .ceiling  pan¬ 
el  were  not  thoroughly  sealed,  .  In  installing  the'  plumbing, , 
metal  sleeves  were  usM  when  the  plttahing  passed  through,  the 
floor,  which  let  to  a  rigid' connection  in  the  panels  of  -  the 
floor,  ■  The  holes  in  the  floor  panels  were  not  thoroughly 
filled*  All  th is  iag.de  the  soundp ro of ing  c ap aci ty  o f  the 


wo r s' e*  :Su oh  f  lo o t  e an 
for-  airborne  and  impact 
is  completely  insulated 


at 


the ' stan- 
noise  insulation 
from  other  support. 


floor  consideruu, 
d  ard  re  qu'i reme  nt  s 
only  if  the  floor 

Ing  constructions*  .•  V;.’ 

Thus,  in  buildings  with  large. panels,  the" work  quality 
is  of  great  importance  for  the.  -souridp  roof  ing  of  individual 
constructions  and  the'  ent  ire  build  ing  •  :Th©  reason  for  this 
is  that  favorable -.conditions'  are  .created  fesr  the'  transmis¬ 
sion  of  vibrations  through  protective  constructions  not 'only 
; because  of  their  light  weight' "arid.'. .-the  fact  'that  they  are  made 


of , rei nf breed  concrete 


*. 


arc  joined  huff 
consider at ions  of 


tout  also  because  the  constructions 
rigidly,  which  "is  dictated  by  the' 
the  spatial  rigidity  of  the  buildings. 


ctentlv 


Vibrations  from  the  sound  energy  radiated  toy  the;  interior 
parts  of  the  building  spread  at  considerable  .distance  and 
create  much  noise  in  the 


in 


apartments* 


